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Explanations. 

The Roman Letters refer to the Number of the Volume, and occasionally to 
the Number of the Pace of Prefaces and Appendices, thus, p. viii., or pp. v.-xiv. ; 
or to the Number of the Appendix, thus, app. ii.; and the Arabic Numerals to the 
Number of the Page. 

The — at the beginning of a line denotes the repetition of a word ; and in the 
case of Names, it includes both the Christian Name and the Surname. 

Discussions are printed in italics. 



Abatement of smoke, xxxi. 175, 191-193. 

Abbot safety-lamp, xi. 160. 

Abbot's Cliff, shaft, xxxii. 5. 

Abbotsbury, iron-ore deposit, xxxv. 139. 

Abbotsroyd colliery, New Zealand, 
xxxv. 204. 

Abdy coal-seam, v. 232, 233 et aeq, 

Abkl dynamite shells, xxxiL 1)7. 

Abel, Sib Fbed. , inflammability of coal- 
dust, xxxiv. 251, 252. 

— , quoted, xxxi. 146, 146 ; xxxiii. 14. 

Abendstern, Klimmen, boring, xxvi. 23, 
24,25; section, 22. 

Aberaman colliery, explosion, xxxiv. 303. 

, ventilating-fans, xxvi. 154 et neq, 

Aberdare, xxxi. 177, 179, 191. 

Aberdaw, xxv. 83, 88. 

Abnormal structure in anthracite, xxxv. 
abs., 57. 

Abrud river, xxxv. 82, 87. 

Abrudbanya, xxxv. 83, 89, 90. 

Abstraction of explosive gas from coal- 
mines, xviii. 151, 153, 157-162; plates 
xl.-xlL 

Abstracts of foreign papers, xvi. 1-2; 
xxxi. 75-76 ; and end of volumes xxxi.- 
xxxviiL 

papers, proposed, xii. 145. 

proceedings, viii. 173-174. 



Abyssinia, south, geology, xxxvi. abs. 0. 
Acadia coal-seam, analyses, xxvii. 232. 
, section, xxvii. 231. 

— colliery, xix. 125, 126, 130, 131. 

— mines, Londonderry, Nova Scotia, 
xxvi 77. 

Acadian Chabooal Iron Co., quoted, 

xiv. 22. 
Acadian ironworks, xix. 122. 

— series, xxxi. 155. 

Accidents, iv. 298, 302, 303 ; ix. 62 ; x. 
19-20; XV. 255, 271-281; xviii. 180; 
xxiii. 233. 

— , anthracite-mines, xxxi. 184. 

— , Belgian mines, xiv. 40. 

■— , , regulations concerning, xxxiv. 

277-278. 

— , fire-damp, xxxiii. abs. 40, 67. 

— , gunpowder, xxxiii. 4 ; abs. 101. 

— , proportion in East Somersetshire coal- 
field, iv. 200-201. 

— , steam apparatus, xxxiii. abs. 98. 

— , Warora colliery, xxxviii. 133-137. 

— , winding, xix. app. i. 18 et seq, ; xxix. 
202-203, 215. 

— in blasting, xx. 222. 

British collieries, xxxii. app. 4-12. 

collieries, xxvii. 284 ; xxxv. 72 et 

neq., 207, 212-213. 



• The second editions of vols. i. and ii. have been indexed. 
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Accidents in mines, xv. 53-54, 285 ; xxv. 

192-194; xxviii. 198; xxxi. abs. 1, 2. 

3, 6, 36; XXXV. 241-242; xxxviii. 30, 

271. 

, first recorded, xv. 191. 

, heads of enquiry into, i. 236. 

, prevention, i. 15-18; v. 228-229. 

, Prussia, xxvii. 50, 58 ; xxxiL 

abs. 23. 
, table from 1743 and from 1800, 

i. 292. 

pit-shafts, X. 84-85, 93. 

using electric apparatus, xxxi v. 15- 

17. 
Westphalian coalmines, xxxvi. abs. 

17. 

— to winding-ropes, xxxv. abs. 5. 
Accounts, annual making up, ix. 234. 
Accumulators, Cuvelier safety-lamp lock, 

xxxvi. 52-53 ; plate viii. 
— , electrical, xxxiv. 60-62. 
— , hydraulic riveters, xviii. 12, 16. 
Accuracy of planimeter, xxxii. abs. 79. 
AcHABD, Ed., quoted, xxxii. abs. 82. 
— , safety -cage, xxxvii, abs. 70. 
Acheron river, coal-seam, analysis, xxxv. 

198. 

, , section, xxxv. 198. 

Acid moisture, effect on iron -wire, viii. 

179, 180. 

— water in Cape Breton coal-mines, xxvi. 
56 et seq. 

Acids, action on cement, ix. 69, 143 et seq. 

Acklington dyke, xxv. 55. 

AcKROYD, Wm.. Ackroyd & Best safety- 
lamp cleaning machine, xxxvii. 121- 
122 ; plate xxix. 

Acomb, xxiv. 76, 77, 82. 

— coal, xxxiii. 127, 136 ; xxxvii. 12. 

— colliery, xxviii. 3-4. 

, lightnine in disused shaft, xxx. 41. 

Acre coal and limestone, xxxvii. 13. 
Act of Parliament for general drainage, 

proposed, v. 162, 163. 
Action of acids on cement, ix. 143 et 

seq. 
mine water, iv. 273-274, 275, 279- 

281. 

zinc in boilers, xxxiL abs. 10. 

Adalbert mine, Przibram, xxxv. 226. 

— shaft, Przibram, xxxiii. abs. 11. 
Adams, Mark, quoted, xxxiii. 81, 82. 
Adams, Thos. , direct-acting spring safety- 
valve, xxi. 285-286 ; plate xlvi. 

Adams, W. H., quoted, xxxii. abs. 84; 

xxxiv. abs. 25. 
Adams and Brown, quoted, xxxviii. 89. 
Adamson, — , quoted, xxxvii. 222. 
Adamson, Daniel, quoted, xxiv. 26 ; 

xxix. 92. 
— , a/pplication of counterbalancing and 

expansion to winding -engines ^ xxv. 208- 

209, 210-211. 
— , Lincolnshire ironstone, xxiv. 158- 

162, 163. 



Adcock rack and pinion, xxi. 271-272. 

Adderbury, Oxford, xxxv. 123. 

— , — , iron-ore output, xxxv. 124. 

Addison pit, Towneley, direct-acting en- 
gine, XV. 157 et seq,; plates xxii.-xxiv. 

Adelaide colliery, Bishop Auckland, 
working broken, xvi. 110. 

, , surveys, xx. 92. 

Adelsberg grotto, iv. 92, 94-95, 102-105; 
views, iv. 106. 

Aden, earthquakes, xxxvii. 56. 

Adgarley iron-mines, xxxiv. 92-93. 

Adie mmers' dial, xx. 25. 

Adits, xviu. 174, 177-178. 

Admission of air to coke-ovens, system 
of, viii. 118-119. 

colliery engineers, xxiii. 65. 

non-members, viii. 19-20, 85. 

— to meetings of underviewers and 
overmen, xi. 211-212. 

visitors, xi. 225. 

Adrianople, iii. 69. 

Advance in mining, etc., since 1875,xxxii. 
abs. 33. 

Advertising of Transactions, iii. 235 ; iv. 
262. 

Aerial wire-rope tramways, xxxv. abs. 
70-71. 

Aetites, xxv. 63. 

Afghan frontier, minerals, xxxiv. abs. 17. 

Africa, coal, xxxvii. abs. 63, 78. 

— , copper deposits, xxxiv. abs. 60. 

Afterdamp, m experiments with coal- 
dust, xxxiv. 243. 

Age and formation of coal, viii. 107> 185 ; 
xi. 163. 

— of Antrim iron-ore deposits, xxx. 
112-ll.S. 

boilers, xxx. 82. 

coal, vi. 23, 38 ; xxx. 19. 

^old-bearing rocks, xxxi. 155-161. 

haematite-deposits, xxviii. 137-142; 

xxxi. 229-230. 
Huelva pyrites-deposits, xxxvii. 29, 

45, 49-60. 

Nova Scotian gypsum, xxx. '53-54. 

Pennsylvanian coal-field, xiii. 99- 

100, 157, 163-165. 

Tkvibuli coal, xxxvii. 99. 

Agecroft colliery, endless chain, xv. 

90. 



, pumping-engine, xv. 22-23. 

to Duk - -- ' ' - 
240. 



Agent 



uke of Northumberland, ix. 



Agglom^r^s de St. Vaast, xxvii. 175. 
Agnes pit, xxviii. 128. 
Agriculture, xxii. 51-52. 
Agricultural Survey of Dumfries, quoted, 

viii. 159*160. 
Agriculturists, xxi. 243. 
Aguillon, L., quoted, xxxi. abs. 7, 14, 

17 ; xxxii. abs. 6. 
AoniLLON and Pernolet, report on 

English fiery mines reviewed, xxxi, 5- 

27 ; plates i.-xi. 
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Aid colliery, section, xi. 107-108. 

— crag> xxviii. 4. 

colliery, xxii. 122. 

, boring, 125-126. 

Aiket muir boring, section, xi. 67. 
Air, density in circulation, increase of, i. 

145; vu. 115, 129,185. 
— , quality necessary to support life, ii. 

44. 
— , system of admission to coke-ovens, 

vui. U8, 119. 

— as a non-conductor, xxxii. 175, 178. 

— Balloon pit, section, xxvii. 97. 

— blast in coal-cleaning, xxxi. abs. 1 1 ; 
xxxvii. abs. 45. 

ore-dressing, xxxvi. abs. 22. 

Air-breathing apparatus, xxxi. 133-134. 
Air-changes in upcast shafts, iv. 203. 
Air-compressing machinery, xxii. 20-22, 

30-36, 71-79 ; xxviii. 43. 

, Anzin, xxvii. 269, 271-272. 

, Belgian mines, xxvii. 180-181. 

, Hurd and Simpson, xxiii. 109- 

110; plates xidxi.-xxxiii. 
, loss of pressure, xxxi. abs. 28- 

29,31. 
, lubricated with light mineral 

oils, xxxviii. 3-12. 
, patents for, xxv. app. ii. 18- 

19. 
, Ryhope colliery, xxi, 73-82, and 

plates xiv. -xxii. 
, St. Vaast, Belgium, xxi. 199- 

218 ; plate xxxiii. 

— — — , Skelton Park mine, xxxi. 
105-107. 

Air-condenser, xxix. 77-78. 
Air-coursing, vii. 31 et seq., 62 et seq., 105 

et seq. 
Air-crossings, vii. 14, 36. 
, Soutn Wales collieries, xxxi. 15 ; 

plate i. 
Air-currents, effective area, xxxii. abs. 

18-21. 
in mines, determination of velocities, 

X. 207-239, 241-242, 249-251. 
, experiments on resistance, 

xxxviiL 205-218 ; plates xi. -xxiii. 
upcast shaits, heated, xiii. 53-56. 

— distributors, in coke-ovens, ix. 36, 
40,45. 

— engines, v. 114; xxxvi 143. 
, regenerators, xxxiii. abs. 88. 

— expansion, i. 84-85. 

Air-feed drill, Jeffrey, xxxviii. abs. 23. 
Air-friction, in ventilating-fans, xxxii. 

29 et aeq,, 116 e^ seq.; plate vii. 
, loss of power from, xxxi. 94 et seq,, 

2S8et8eq. 
Air-heading, South Staffordshire, x. 186- 

187. 
Air-heaters for blast-furnaces, xxxiii. abs. 

89-90. 
Air-jigs, ore-dressing, xxxvi. abs. 20. 
Air of mines, moisture, xxxviii. abs. 34. 



Air of mines, physical state, iv. 8 et aeq., 
203 et seq, 

— pressure, L 87. 

applied to purify coke, xxii. 12-13. 

Air-pump, in expansive pumping-engine, 

■ xxiii. 6-7 ; plate viii. 
Air-pumps, iv. 292. 
Air-receiver, Ryhope, explosion, xxxii. 

179 ; xxxvi. 3-4. 
, — , — , report, xxxvii. 197-217 ; 

plates xli.-xlix. 
Air-resistance, i. 97-102. 
Air-return, xii. 131. 
Air-splitting in mines, iii. 114-147, 331 

et seq, ; vi. 163 ; vii. 14 tt seq,^ 36 et seq,, 

44 et seq,, 62 et seq,, 105 et seq,, 112- 

113; X. 139-140, 141, 164; xii. 95 et 

seq. ; xiii. 6 et seq, ; xix. 34-35. 
, none in Yorkshire collieries, xvii. 

112. 
Air-trows, x. 187. 

Air-trunk, diagram of, ii. 72 ; plate vi. 
Air-velocity in pipes, formulae for, iii. 

207-211. 

short tubes, iii. 82 et seq, , 349. 

Air vessels in pumping-engines, xxi. 92 et 

seq,, 115-121, 154-157; plates xxvii.- 

xjtix.' 
Air-ways, relative ventilating power of, 

xxxiii. 93-94, 97-99. 
, specific resistsmces of, in mines, iii. 

154 et seq,, 185 et seq, 
, Spring well colliery, xiii. 10, 11, 48- 

50, 104-105 ; diagrams, facins 48. 
AiREY, Sib G. B., letter on density of 

the earth, iii. 58-59. 
Airless water in boilers, xv. 7 et seq. , 43 

et seq. 
Airtight coal-bunkers, xxv. 123 et seq , 

nSet seq, 

— dress, ii. 86 et seq. 

AiTA, Dr. Luigi, quoted, xxvii. 3 et seq. 

AiTKEN, Henry, coke-ovens. Almond 
ironworks, xxiv. 97-99 ; plates xvfii..xx. 

— , extraction of oil and ammoniacal 
liquors in coking coal in ovens, xxix. 
81-84, 192194, 195-166; plate v. 

— , inclination of boreholes, xxix 192. 

Aix la Chapelle, experiments with coal- 
dust, xxxiv. 232 ; xxxvii. abs. 82. 

Akeld, XXX. 122, 123. 

Alabama coal and iron, xxxiii. abs. 65. 

— coal-fields, xxxiv. abs. 23-24. 
Alabaster, xxx. 57. 

Alais coal-field, xxx v. abs. 31. 

— , map of, V. 27. 

Alarm-whistle-float, TumbuU, xi. 30, 

49. 
Alaska, cannel coal, xxxviii. abs. 19. 
Alaverdy copper-deposits, xxxv. abs. 9. 
Albert, late Prince Consort, xi. 99. 
Albertite, xxiii. 168. 
Alberts, C, quoted, xxxvii. abs. 78. 
Albion mines, xix. 123-125, 126, 127, 130, 
131 ; xxxi. abs. 7. 
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Alby, — , quoted, xxxvii. abs. iifl. 
Aldis, Pbop. W. S., internal stress in 

cylindrical and spherical dams, xxxiL 

201-213,221-222. 
— , Ouihcd ventilcUing-fan, xxvii. 113-115. 
— , mathematical theory of Amsler 

planimeter, xxviii. 211-215. 
Aldwarke main colliery, experiments 

with Routledge- Johnson salety-lamp, 

xxxiv. 187, 189. 
Alexaeff, v., quoted, xxxvii. abs. 93-94. 
Alexander coal-seams, section, xxviii. 57. 
Alexandre ventilating-fan, xxxvi. abs. 

46. 
Alexandria and Cairo railway, viii. 74. 
Alfreton blast-furnaces, waste of fuel, 

ix. 136-137. 
Alger furnace, xiii. 135. 
Algeria, iron -ores, xxxiv. abs. 13. 
Alijasah, Anatolia, lii. 63. 
Aliustrel, xxxvii. 29. 
Allan, Ireland, bog of, xii. 34. 
Allan,John, pyrites-deposits of province 

of Huelva, xxxvii. 27-44 ; plates ii.-iv. 
Allanshaw colliery, broken workings, 

xxxi. 16 ; plate ii. 
Alleghany coal-field, iv. 133 ; xii» 32. 
Allendale, xxxiv. 128, 129, 130; general 

sections, 136. 

— mines, xiii. 195, 196, 198. 
Allenheads, section, xiii. 186 ; xviii. 178. 

— mines, temperature observations, xxxi. 
66,71,72. 

Allen's Close, xxviii. 4, 5. 

— Green colliery, pumping-engine, xv. 
22, 23, 141. 

Allenshead, xxviii. 4, 5. 
Allerby borehole, xxxiii. 129. 
AUerdean coal, ix. 203 ; xxxvii. 13. 

— colliery, xiii. 73. 

, west pit, plan of steam-jets, i. 238 ; 

plate xiii. 
Allhallows colliery, xxxiii. 132, 133, 140, 

142 ; section, 149. 
Alliance electric machine, xxxiv. 18. 
Allier coal-measures, xxxvi. abs. 10. 
Allisun, T., quoted, xix. 194, 197; xxL 

2r)4. 
Allowance of firing, xv. 213. 
Alluvial gold, xxxi. 161-163. 
Almaden, mines and works, xxxviii. abs. 

53, 54. 

— quicksilver-mine, xxxii. abs. 50 ; 
xxxviii. abs. 8. 

« Almerian lead-ores, xxxiii. abs. 37. 
Almond ironworks, Falkirk, coke-ovens, 

xxiv. 97-99; plates xviiL-xx. 
Alnwick, synopsis of strata, xxxvii. 13. 
Aloe ropes, xxxi. abs. 23. 
Alonsos branch railway, xxxiii. 228. 
Alosno copper-mines, xxxiv. abs. 63. 
Alpes maritimes, manganese-deposits, 

XXXV. abs. 42. 
Alphabetical list of collieries, ii. 284-287 ; 

abstract of, iii. app. 1 -8. 



Alps, perforation of, xxxii. abs. 38. 

— , Simplon tunnel, temperature, xxxi. 

abs. 44. 
—, Tauem, gold-district, xxxL abs. 38. 
Alsatia, petroleum-deposits, xxxiv. abs. 

67. 
Alston, xxiv. 76-77, 80-82, 134-137, 145 ; 

section, 133-134. 
— , anthracitic coal near, xxxvii. 124. 
Alston moor, xiii. 114, 190, 191, 193-196; 

xiv. 45; xviii. 165-167, 173, 177; xxxi. 

218; xxxiv. 128-130; general section, 

136. 
Altenwald colliery, iron supports, xxxvii. 

137-139. 
Alteration of bye-laws, xxi. 82 ; xxxviii. 

76a, 76b, 183-185. 

rules, xxi. 82 ; xxvi. 131, 144. 

iron-ores, xxxv. 147-149, 150-156. 

limestone, xxvii. 74, 76-77, 78, 84. 

Alternating-current machines, xxxiv. 17 

et seq. 
Altwasser coal, analysis, xxxvii. abs. 3. 
Alum shales, xxxii. 52. 

— works, xxxi. 56-57. 
Aluminium safety -lamp, ix. 265-256. 

— wire-gauze, for safety-lamps, xi. 178- 
179. 

Alvensleben coal-seam, section, xxviii. 

56. 
Alwinton, xxx. 125, 126. 
Amadou smoke, air- velocity determina- 

tions by, x. 212-213. 
Amalgamation of gold, xxxi. 165-167 ; 

xxxv. 86, 91. 
mining institutes, xviii. 29, 32-33 ; 

xxxv. 243. 

— with Mining Association of Great 
Britain, xxxvi. 178. 

Amandus Flache silver-mines, xxxvi. 
abs. 37, 38. 

— silver-lode, xxxvii. abs. 2. 
Amasserah mines, iii. 66. 

— coal, iii, 69. 
Amble harbour, ii. 125. 
Ambonychia Triton^ drawing, ix. 189. 
Ambulance, Fitzwilliam, xxxvii. 260. 

— classes, xxxi. 134. 

America, coal-measures and oil-produce, 
XXV. 101, 145-175; plates xiii.- xlix ; 
xxvi. 28, 31. 

— , Central, coal and iron, xxxv. abs. 32. 

— , coal and iron production, iv. 125. 

— , coal production, vi. 67. 

— , coke, xxxv. abs. 37. 

— , English coal used, x. 41, 60. 

— , Illinois, coal, xxxv. abs. 32. 

— , Leadville, ore-deposits, xxxv. abs. 7. 

— , Louisiana, quicksilver, xxxv. abs. 41. 

— , Massachusetts, metamorphic coal- 
deposit, xxxv. abs. 40. 

— , natural gas, xxxvii. abs. 57-58. 

— , Nebraska, coal, xxxv. abs. 40. 

— , New Brunswick, antimon> , xxxv, abs, 
24. 
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America, North Carolina, coal-fields, 

XXXV. aba. 25. 
— , Punta Arenas, coal, xxxvii. abs. 45. 
— , South, coal production, xxxvii. abs. 

78. 
— , St. Louis tunnel, ventilation, xxxiL 

abs. 63. 
— , Tennessee, coal and iron, xxxv. abs. 8. 
— , Utah, iron, xxxv. abs. 49. 
American borinff system, xxxv. 225. 

— borings, results, xxxviii. abs. 45. 

— collieries, fire-damp explosions, table, 
xxxi. 87. 

— lignites, xxv. 169. 

— mining and metallurgy, statistics, 
xxxii. abs. 33-35. 

— pum^inff -engines, duty of, xxi. 139. 
Ammonia m»m coke-oven gases, xiL 217 ; 

xxxii abs. 44. 
Ammoniacal liquors, extraction of, in 
coke-manufacture, xxix. 81-85, 192-197; 
plate V. 

— products of coking, xxii. 5-6. 
Ammonite zones, xxxv. 110, 113, 138, 141. 
AmmoniteS'SemicoatcUus zone, xxxv. 109 ; 

section, xxxv. 145. 
Ammonium sulphate, manufacture, xxii. 

5, 6. 
Amperemeter, xxxiv. 56-57. 
Amsler planimeter, mathematical 

theory of, xxviii. 211-215. 
Amsterdam canal, xxxv. 229, 232. 
Amuri limestone, xxxv. 175. 
Anemia, miners, xxxii. abs. 52. 
Analyses, ankerite, xiv. 18 ; xxvi. 78. 
apatite, Canada, xxxvii. abs. 37. 
basalt, XXL 254. 
, — , Antrim, xxx. 111. 
basic-slag, France, xxxviL abte. 31. 
, bauxite, France, xxxvii. abs. 4. 
, blanquillo, xxxvii. 34. 
, blast-furnace charges, Denain, xxvii. 
261. 

gases, ix. 137. 

, brine, xiii. 18. 
, cannel, iii. 17. 
, cast-iron, iv. 135 ; xi. 22. 
chalk, xiii. 126. 
, cinder, Haswell, iii. 23 ; xii. 200. 
, clay, xiii 221. 

-, Berry, xxxvii. abs. 13. 
r Cleveland ironstone, v. 210-212 ; xiii. 
130, 131 ; xxxU. 47, 49. 
, coal, iii. 14, 15, 17, 23 ; iv. 130 ; v. 
30 ; vi. 30, 37, 48 ; xi. 171 ; xiu. 125 ; 
xxiv. 214; xxxi. 177. 

-, anthracite, iii. 23 ; xii, 1 74. 
-, — , Italy, xxxvii. abs. 2. 
-, — , Slievardagh, xxvi. 40. 
, —, — , Wales, xxvi. 40. 

-, Australia, iv. 191 ; vi. 48, 50 ; 
xxxviL 149. 
— , Austria, iv. 100. 
— , bituminous, xxvi. 40 ; xxxi. 177. 
— , Bristol, xxx. 18. 



Analyses, coal, caking, xiii. 219. 
— , — , Canada, xxvii. 215-241. 

— , — , cannel, Wales, xix. 78. 

— , — , Caucasus, xxxvii, 90-9*^. 

— , — , China, xxxviL abs. 6, 18. 
— , — , coking, viii. 113. 

— , — , comparative, xxxL 177. 

-, — , Dutch East Indies, xxxiv. abs. 43. 

-, — , Formosa, xxxiv. 76. 

-, — , France, v. 30 ; xxxvii. abs. 88. 

-, — , Gloucestershire, xxvii. 92, 94. 

-, — , household, xiii. 220. 
— , — , India, xxx. 15; xxxi. abs. 47 ; 
xxxii. 152 ; xxxvii. abs. 49 ; xxxviii. 
82, 85, 90. 
— , — , Italy, xxxvii. abs. 2, 37. 
— , — , New South Wales, vi. 37; xxxviiL 

16. 
— , — , New Zeahind, xxxv. 179-183, 185, 
186, 188, 190, 194196, 198, 199, 202, 
204, 207, 209, 210. 
— , — , Newfoundland, xxiii. 173. 
— , — , North America, iv. 130, 133 ; 

xiiL 26, 27, 33. 
— , — , Nova Scotia, xix. 120, 121, 133- 
136, 158-160, 163; xxiL 142-144 ; xxiv. 
213. 
— , — , Pennsylvania, xiii. 27, 33. 
— , — , Port Natal, xvii. 80. 
— , — , pyrites, xiii. 223. 
— , — , Roumelia, ii. 225. 
— , — , Russia, xxiv. 7, 8, 10; xxxvii. abs. 

94. 
— , — , Sarti, xxxviii. 82. 
— , — , Scotland, xxix. 192, 19.?. 
— , — , Silesia, xxxvii. abs. 3. 
— , — , South Wales, xxxviii. 89. 
— , — , Spain, Catalonia, xxxvi. 35, 36. 
— , — , steam, xiii. 220. 
— , — , — , Welsh, xxvi. 40. 
— , — , Styria, iv. 100. 
— , — , Sumatra, xxxvii. abs. 67. 
— , — , Tanfield, Cowpen, Haswell, iii. 

14, 23 ; xu. 200; xiu. 219, 220. 
— , — , Tasmania, vL 37. 
— , — , Telwasa, xxxviii. 81. 
— , — , Turkey, iii. 73. 
— , — , Wardna, xxxviii. 85-88. 
— , — , white, iv. 191, 192. 
— , coal-ash, iiL 14, 15. 
— , coal-dusts, German, xxxiv. 232, 233. 
— , coal-gases, viii. 115. 
— , coal-measure waters, France, xxxv. 

abs. I. 
— , coal-nodules, New South Wales, 

xxxvii. 149. 
— , coals, various, xxiv. 214. 
— , — and cokes, xu. 174, 199, 200. 

— , lisnites, xxxiii. abs. 51. 

— , coke, iii. 23; viii 125; xii. 174, 

199 ; xiii. 125 ; xxvi. 79. 
— , — , Northern France, xxvii 261. 
— , — , Scotland, xxix. 193. 
— , — and waste gases, xxii. 9L 
— , coke-ash, viii. 123. 
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Analyses, colliery-water, xiii. 226. 

, combustible materials, xxxiii. abs. 52. 
copper pyrites, xiii. 224. 
dolomite, xxxvii. abs. 65. 
dust from blast furnaces, xiii. 133. 
explosives, xxxiiL abs. 8. 
fireclay, iii. 13, 14 ; xiii. 221. 
fire-damp, i. 288 ; ii. 8. 
foods, various, xxxit 66. 
force pig-iron, xxiv. 27. 
fuels, xi. 171 ; xxvi. 39. 
fume, xiii. 133. 
galena, xii. 205; xiii. 224. 
gas, explosive, Newbot tie, xv. 101. 
— , inflammable, xii. 190, 201, 202. 
gases, i. 336. 

— evolved from coal, xxv. 41. 

— occluded in coal-dust, xxxvii. 245, 
253, 254. 

— produced in coke-ovens, viii. 1 15. 

— yielded by coal, xxvi. 35. 
gold. Nova Scotia, xxxi. 169. 
graphite, xi. 21, 171. 

grey cast-iron on treatment with 
acids, xi. 20, 21. 

gypsum, Nova Scotia, xxx. 58-60, 63. 

Henderson steel, xxxvii. abs. 65, 66. 

iron, glazy, xiii. 136. 

— , various grades, xiii. 145, 146. 

iron-ores, iv. 135, 136 ; xxiv. 26, 28- 
30; xxvii. 132. 

, Berry, xxxvii. abs. 12. 

— — , French secondary, xxv. 75- 
77. 

, haematite, v. 10. 

, — , brown, xxvii. 134, 136. 

. — , Cumberland, xiii. 146 ; xxx. 

29. 

, — , micaceous, xxvi. 77. 

, — , Pipulgaon, xxxviii. 166. 

, -r, red, xxxi. 75, 83-85. 

, India, xxxviii. 166. 

, Lohara, xxxviii. 166. 

, Michigan, xxxvii. abs. 74. 

, Mississippi, xxxvii. abs. 6. 

, Spain, xxxvii. 30. 

— — , spathic, xxvi. 81 ; xxvii. 134. 

, specular, xxvi. 84. 

, titaniferous, xxvi. 72. 

— — , Virginia, xxxiv. abs. 21. 

, Weardale, xiii. 144, 145. 

iron-pyrites. Walker, xii. 205 ; xiii. 

223. 

ironstone, iii. 24 ; xxiii. 208, 211-214. 

— , Cleveland, iu. 24; v. 210-212; 
xiu. 130, 131 ; xxxii. 47, 49. 

— , Consett, xiii. 146. 

--, Hareshaw, xiii. 146. 

— , Lincolnshire, xxxii. 47. 

— , magnetic, xiii. 144. 

— , Muirkirk haematite, v. 10. 

— , musselband, iii. 16; xiii. 221. 

— , Redesdale, xiii. 146. 

— , Rosedale, xxxii. 47. 

-, South Wales, xxiii. 208, 211-214. 



Analyses, ironstone, various, xiii. 131, 
139. 

lignite, xi. 171. 

limestone, iii. 24 ; xiii. 126 ; xxi. 254, 
265-267, 269, 270 ; xxvi. 87. 

limestone, Deepdale, xxxii. 50. 

— , India, xxxviiL 166, 167. 

— , magnesian, xiii. 222 ; xxi. 266, 
267, 209. 

limonite, xxvi. 76. 77, 84. 

magnetite, xxvi. 72, 75. 

metal blanquillo, Spain, xxxvii. 34. 

— tubbing, xi. 20, 22 ; xii. 207 ; xiii 
221. 

mine- waters, iv. 275 ; xxix. 53. 

mineral grease, xii. 206. 

oats, xxxii. 156. 

ores, xiv. 18-20. 

— , San Pietro, xxxiv. 150. 

peat, xi. 171 ; xxvi. 39 ; xxxvii. abs. 
15, 16. 

phosphate, Somme, xxxviL abs. 31. 

pig iron, xiiL 137, 139 ; xxiv. 27; xxvL 
73,78; xxvii. 134. 

pyrites, France, xxxvii. abs. 71. 

- , Huelva, xxxvii. 30, 39, 40. 
— , Virginia, xxiv. abs. 25. 
Redesdale limestone, xxii. 120. 
red oxide, xiv. 19. 
rocks, xxvui. 14, 110, HI, 122, 124, 

135-136. 
salt, Middlesbrough, xiiL 18. 
sandstones, iii. 16 ; xiii. 222 ; xxiv. 
154. 
scum, xiii. 136. 
shale, iii. 15, 16. 
— , Italy, xxxvii. abs. 11. 
— , bituminous, xiii. 221. 
— , blue, xiii. 221. 
shell-ore, xiv. 20. 
siliceous deposits. Berry, xxxvii. 
abs. 12. 
slags, xiu. 131, 132, 140, 145. 
— , France, xxxvii abs. 31. 
— , Huelva, xxxvii. 33. 
sooty deposit from Hartley and 
Welsh coals, xiv. 55. 

steel. North America, xxxvii. abs, 
65, 66. 
sulphate of baryta, xii. 206. 
waste-heap. Buddies West Hartley, 
iii. 22. 

water, iv. 275; xii. 203, 204; xiii. 
226. 
— , Lake UUs water, xxiv. 51. 
wood, xxvi. 39. 
Anatolia, coal, iii. 61. 
Anchor coke-oven, ix. 39-40, 50 ; sections 

and plan facing 36. 
Ancient British iron- workings, xxxiv. 84. 
— lead-mines, xviii. 171-172. 
Andalusia, gold, xxx v. abs. 35-36, 61-62. 
Andaman Isles, minerals, xxxiv. abs. 15. 
Andermatt, xxxiii. 21, 23, 31, 34. 
Anderson, — , quoted, iii. app. 3, 8. 
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Ani^bbson, Dr., quoted, iii. 11, 21. 
Anderson, Geo., letter on flow of gas, 

iu. 217, 218. 
— , quoted, iii 219 e^ aeq,, 330. 
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— feedine pump, Daussin, xxxvii. abs. 68. 

— gates for winding-shafts, xxxvL abs. 
23. 

— regulator for incandescent lamps, 
XXXIV. 53-54. 

— rotation of rock-drills abandoned, 
xxiii. 264. 

— self-acting inclined planes, xxxv. 
abs. 64. 

— stops for wagons on inclined planes, 
xxxvii. abs. 71. 

Autun, permo-caboniferous rocks, xxxii. 

abs. 5. 
Auxiliary ventilation, xxxiv. abs. 3. 
Auzits coal-field, Aveyron, xxxvii. abs. 4. 
Available coal, ii. 221 ; xxx. 14 ; xxxiv. 

72-73. 
, British area, xxxii. 138-139, 141: 

142, 147-148. 

, Nova Scotia, xxiv. 177, 182, 183. 

, Warora, xxxviii. 153-154. 

— copper-ores, Maryland, xxxi. abs. 40. 

— iron-ore, xxxiii. 213, 230. 
Aveyron, Auzits coal-field, xxxvii. abs. 4. 
Avicxda ironstone seam, xiii. 127 ; xxxv. 

115, 118 : sections, 145. 

, analysis, xxxv. 1 18. 

Awards of prizes for papers, xxxii. pp. 

viii.. xii. ; xxxiii. p. viii. ; xxxv. p. x. 
Ayrshire, diamond rock-boring, xxx. 104. 
--district, XX. 132-135, 141, 146, 148-150. 
Ayrton, Prof., quoted, xxxviii. 37. 
Aytoun, Robert, quoted, x. 18 ; xiv. 110. 
— , safety-cage and disengaging catch, x. 

83-87, 89 et seq. ; xv. 108, 118. 
AziNcouRT Colliery Co., xxvii. 156. 
Azov, sea of, xxxvii. 95, 100. 



B. 



Babbinston colliery, Nottinghamshire, 
winnme and working, x. 149-159. 

Babbit white metal, xxvi. 56-57, 60. 

Babu, L., quoted, xxxviii. abs. 16, 28. 

Bach, C, quoted, xxxiii. abs. 7. 

Bachmuth, Jekaterinoslaw, xxxiv. abs. 
61. 



Back pit, coal-seam, xix. 141, 142 ; xxiv. 

176, 177, 182, 189, 196, 206. 
Backbarrow forge, xxxiv. 89, 91. 
Backs, xi. 85 ; xxxi. 217. 
Bfikckworth, low main coal-seam, viii 

23, 07, 98, 99. 
— , coal in stair-grate furnaces, xix. 65. 
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Backworth colliery, ii. 274 ; viii. 26. 

, C pit, section, facing viii. 33. 

, dip of strata, xxxviii. 201. 

, Guibal fan, xxxi. 96-97. 

, horses and ponies, xjcxii. 106, 108. 

, ventilation, ii. 31-32. 

, — experiments, iii. 347-348 ; vii. 

130. 

Bacon Flitch ironstone, x. 120. 

Bad cannel, xix. 77, 78, 79. 

Baddesley colliery, explosion, xxxiii. 153. 

Badon-Pascal, L., quoted, xxxiii. abs. 82. 

Bague, — , quoted, xxxii. abs. 14. 

Bahn shaft. Upper Silesia, xxvii. 192. 

Bailes, G., (ietectiim of inflammable-gases, 
xxvii. 290. 

— , experiments with coaX-d^Mt, xxviii. 164, 
165. 

— , intrusion of the whin sill, xxvii. 300- 
303. 

— , quoted, ix. 188, 213. 

Bailes, T., abstraction of explosive gas 
from coaZ-mineSf xix. 84. 

— , Goppde coke-ovens, xxii. 156. 

— , mining in rrwwUain limestone, xix. 
108. 

— , Fowler hydraulic winding-gear, 
xxiu. 35-36. 

— , geology of Redesdale district, xxiii. 43. 

Bailby, J., AND CuLLBY, G., quoted, 
xxxvii. 9. 

Bailey, Sam., steam-power for under- 
ground conveyance in South Stafford- 
shire coal and ironstone-mines, x. 25 35. 

Bailey, T. H., Jefferson boring-appa- 
ratus, XXX. 86. 

Bailey and Son, quoted, xxx. 131. 

Bainbridge, Embbson, conveyance of 
minerals by wire-tramway, xx. 3-16, 
217 ; plates i.-xxiv. 

— , Copp^e patent coke-ovens and utiliza- 
tion of their waste gases, xxii 81-103, 
104, 106-107 et seq., 154-155, 156 : plates 
XX. -xxx. 

— , counterbafancing winding -engines, xx. 
214216, xxi. 219. 

— , difference between statical and 
dynamical pressure of water- columns 
in lifting-sets, xxi. 49-58, 94-95 et seq.; 
plates iv.-ix. 

— , Fowler hydraulic winding-gear, xxiii. 
35 et seq, 

— , longwall working at Annealey collieiy, 
xxi. 106, 107. 

— , new calculator for working out cost of 
working, selling -prices of coal per ton, 
percentages, etc., xxxiv. 139-142 ; 
plate xix. 

— , — description of safety-lamp, xxiii. 
15-20, 21 et seq.; plate x. 

— , quoted, xvi. 106 ; xvii. app. i. Setseq.; 
xxix. 99. 

— , safety-lamp to meet requirements of 
1888 Mines Regulation Act xxxvii. 75- 
78 ; plate xix. 



Bainbridge, Emerson, tail-rope com,- 
mittee*s report, xviiL 61, 62, 72 et seq, 

— , presentation to, xviii. 41. 

— , various modes of lubricating coal-tubs 
or corves, xxv. 215-222; plates Ix.- 
Ixix. ; xxvii. 89 ; plate iii. 

Baines, Edw., quoted, xxxiv. 91, 92. 

Baird coal-cutting machine, xxviii. 80. 

Baker, Geo., quoted, xxv. 6, 9. 

Baker, R. D., quoted, xxxv. abs. 10. 

Bakewell, R., quoted, xxxvii. 19. 

Baku, oil-trade, xxxvii. 89, 95-96. 

— , petroleum- wells, xxxv. 223. 

BaUn, copper-extraction, xxxiv. abs. 4. 

Balance pits, Wales, iii. 243-244. 

— pumps for gravity-planes, xxxvi. abs. 6. 

— sheets, ii. pp. xv.-xvi.; iii pp. xiii.- 
xiv. ; iv. pp. xii.-xiv,; v. pp. xii.-xiv.; 
vi. pp. xii.-xiii.; vii. pp. xii.-xiv. ; viii. 
pp. xvi.-xviiL ; ix. pp. xvi. -xviii ; xL 
pp. xiii.-xvi. ; xii. pp. xiv.-xvi.; xiii. 
pp. x.-xii.; xiv. pp. x.-xii.; xv. ^p. 
X. -xii. ; xvi. pp. x. -xii. ; xvii. pp. x. -xiL ; 
xviii. pp. xii. -xiv. ; xix. pp. xiv.-xvL; 
XX. pp. xvi. -xviii. ; xxL pp. x.-xiL ; 
xxii. pp. xii.-xiv.; xxiii. pp. xii.-xiv.; 
xxiv. pp. xii -xiv.; xxv. pp xii. -xiv.; 
XX vi. pp. xii. -xiv.; xxv^i. pp. xiv.-xvi.; 
xxviii. pp. xiv.-xvi.; xxix. pp. xiv.- 
xvi.; xxx. pp. xiv.-xvi.; xxxi. pp. xiv.- 
xvi.; xxxii. pp. xvi. -XX.; xxxiii. pp. 
x.-xiv.; xxxiv. pp. xii. -xvi.; xxxv. pp. 
xii. -xvi.; xxxvi. pp. x.-xiv.; xxxvii. 
pp. x.-xiv.; xxxviii. pp. viit-xii. 

of mining institutes, xxxvi. 181- 

194. 
Baldacci, L., quoted, xxxiii. abs. 32. 
Baldauf, R., quoted, xxxiL abs. 78. 
Balks, xxxviii. 55. 
Balloon boiler, xxix. 93 et seq. ; plate vi. 

, Dudley, xxxii. 195 : plate xxvi. 

— , wagon, or breeches-tube-boilers, ex- 
plosions, xxix. 36, 38. 
Balloting for members, xxvi. 160. 
Ballylagan, xxx. Ill ; section, 113. 
Bamburgh or Bamborough, xxvi. 122, 

123 ; xxviii. 5 ; xxxvii. 50. 
— , Harkess rocks near, xxvi 121-129 ; 

plates xviii. -xix. 
Banat, iron-ores, xxxvii. abs. 36. 
Banbury, boiler-explosion, xxxiL 195 ; 

plate xxvi. 
Banca, xxxiv. 68. 

Bandar coal-field, xxxviii. 80, ; plate iv. 
Baneka tin, xxxv. abs. 57. 
Bank faces, length of, xix. 35-37. 
— working system in Yorkshire, xxxi. 

18. 
Bannockband coal-seam, sections, xxxii. 

323, 325, 326, 342, 348, 363, 366; 

xxxiii. 123, 124, 133, 143, 146; xxxiv. 

102. 
Bar-channeler, Saunders, xxxviii. abs. 20- 

21. 
Bar^kar coal, value, xxxviii. 161. 
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Bar&kar group, xxxi. aba. 47, 48 ; xxxviii. 
78. 

— series, xxxii. 150, 151. 
Babba, a. a., quoted, xxxviii. 65. 
Barcelona harbour- works, xxxii. abs. 81. 
Barclay, Andr., advantages of me- 

chaniccU ventilation^ xix. 235-236. 
— , cut-oflf slide-valves, xx. 175-176. 
— , overhanging' beam -engine, xix. 211- 

212; pla^ xxxviii. 
— , pumping engines, xx. 169-173,174; 

plates xlv.-xlviii. 
Barclay Hills, ginney roads, xvii. app. 

i. plate xxi. 
Barcieugh coal-seam, xiii. 40. 
Bardon Hill, wire-tramway, xx. 4. 

— Mills, xxiv. 76, 82. 

Bare coal-seam, xxxiii. 151 ; sections, 

162. 
Barium sulphate, xii. 206 ; xiii. 224. 
Barker, — , quoted, xxxii. 161, 162. 
Barking, wire-tramway, xx. 7 ; plate xix. 
Barkley, — , quoted, ii. 39 et aeq, 
Barkley, J. T., Quoted, iii. 65. 
Barkoi coal-field, India, xxxvii. abs. 49. 
Barkus, J as., safety-cage, xviii. 2. 
Barkus, W., ii. 6, 8, 51, 79, 81 ; vi. 2 

etseq,, 13, 14. 
— , a^cermonal ventilation, viii. 10 et seq, 
— , boiler-explosions, iv. 116, 117, 119. 
— , Cleveland ironstone, vi. 8, 12, 196. 
— ', coal-mining in France, vii. 7. 
— , combined drainage of mines, v. 163. 
— , duration of northern coal-fM, iii. 6. 
— , experiments to determine the relative 

value of the furnace and steam-jet as 

ventilating-powers, i. 195-202, 233-235, 

255. 
— , practice with gas at blowers, iii. 232, 

— , quoted, iii. 6 ; x. 13. 

— , rmind and small coal, v. 11. 

— , safety-caaes, viii. 7. 

— , sinhiiig through sand, v. 149-160. 

— , ventilation and gases of coal-mines 

and the working of pillars, i. 239-249, 

261, 262. 
— , ventilation of mines, vi. 156 c< seq. 
— , toire-ropes, viii. 15. 
— , working and ventUalion of coal-mines, 

vii 31, 32, 37 et aeq, 56 et seq, 
— , — overlying and underlying coal- 
seams, V. 17-18, 20. 
Barkus, jun., Wm., boiler-explosions, 

iv. 117, 118. 
Barley for horses, xxxii. 77-78. 
Barlow, — , quoted, xxxvii. 141, 222, 

224. 
Barmouth, xxxvi. 103, 104, 109, 110, 112. 
— , wire- tram way, xxxvi. 110. 
Barnes, Amos, quoted, xxxviii. 189. 
Barnes, Th«»s., quoted, xv. 214. 
Bamsley coal-seam, v. 233, 234 ; xxxv. 

227. 
— . , sections, xxv. 17» 22.. 



Bamsley collieries, Broadbent safety- 
cage, xix. app. i. 6. 

— 1875 meeting, xxv. 10, 12. 

— , safety-lamp experiments, xvii. 2, 3. 

Barometer and thermometer readings, 
1868-1869, xix. app. ii. 25, 36, 37; plates 
i.-viii. ; 1870, xx. app. i. 1-7 ; plates i.- 
iv. ; 1871, xxi. app. i. 1-7 ; plates i. -iv. ; 

1872, xxii. app. L 1-7 ; plates i.-iv. ; 

1873, xxiii. app. i. 1-7 ; plates i.-iv. ; 

1874, xxiv. app. 1-7 ; plates i.-iv.; 1875, 
xxv. app. i.1-7; plates i.-iv.; 1876, xxvi. 
app. 1-7 ; plates i.-iv. ; 1877, xxvii. 
app. 307-313 ; plates i.-iv. ; 1878, xxviii. 
app. 257-263 ; plates i.-iv. ; 1879, 

XXIX. app. 249-255 ; plates i.-iv. ; 1880, 

XXX. app. 293-299: plates i.-iv. ; 1881, 
xxxi. app. 249-255; plates i.-iv. ; 1882, 
xxxii. app. 371-377 ; plates i.-iv. ; 1883, 
xxxiii. app. 239-245 ; plates i.-iv. ; 1884, 
xxxiv. 309-315 ; plates L-iv. ; 1885, 
xxxv. 247-253 ; plates i.-iv. ; 1886, 
xxxvi. 225-231 ; plates i.-iv. ; 1887, 
xxxvii. 261-267; plates i -iv ; 1888, 
xxxviii. 229-2.35; plates i-iv. 

— observations. Oaks colliery, 1867, xxv. 
34-38, 144 ; plates vi.-xxxv. 

, Seaham colliery, during sealing up 

of Maudlin seam, xxxii. 225-316 ; plates 
XXX. -xxxi. 

Barometric changes, i. 276, 289-299 ; 
xxxiv. abs. 72 ; xxxvi. 44 ; plate vi. 

and colliery explosions, v. 9. 

— influence on geysers, xxxii. abs. 84. 

— pressures, xxxi. 89. 

, formulse for converting, iiL 173- 

178. 
, variations in, iv. 9 et seq., 286 et 

seq. ; xxxiv. 142. 

— variations, influence on ventilation, 
xxxi. 25. 

Baron Maejrau shaft, Bohemia, xxvii. 194. 
Barrallier, — , quoted, xxxvii. 223. 
Barrasois coal-seam, xxiv. 178, 183, 191. 
Barrel quartz, xxxi. 156, 160. 

group, xxxi. 160 ; section, 173. 

Barrier, ffas in goaf, viii. 12. 

Barriers m coal-mines, v. 138 et seq., 162, 

163 ; X. 21-22. 
— , pressure upon, vii. 58-59. 
Barrington colliery, swing-doors, i. 235- 

236. 
Barrois, Dr. Charles, quoted, xxv. 62 ; 

xxxvi. 37. 
Barrow, Richard, quoted, x. 118, 131. 
Barrow lead-mine, xxxiv. 123-124. 
Barrow-in-Furness 1883 meeting, xxxii. • 

223 6««eg., 367-368. 
Barrow-ways, iii. 242-243, 246. 
Barruela colliek^^" xxxvi. 118, 119. 
Barth, Karl, q. -jted, xxxvii. abs. 54 ; 

xxxviii. abs. 50. 
Bartlett, F. L., quoted, xxxvii. abs. 64. 
Barytes, annual production, xxi. 175, 185, 

195 ; xxvii. 22, 
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Baaalt, xi. 129 ; xxiiL 160 ; xxx. 107, 108, 

110, 112. 
— , analyses, xxx. 111. 
— , quarry, xxi. 253, 270. 
— , Rowley, xxUL 158. 
— , sections, xxxiii. 1 1 3. 
— , Scottish coalfields, xxiii. 160-161. 
Basaltic dyke, viii. 148, 149; ix. 191. 

— rocks, Ulster^ xxxii. abs. 2. 
Bascoup colliery, natural pit, xxiii. 68- 

70 ; sections and plans, 80, 96. 

— and Mariemont mines, xxvii. 181-183. 
Bascule bridges, xxii. 62, 71. 

Basel, boiler-firing experiments, xxxiii. 

abs. 7. 
Basement beds, carboniferous, xxxvii. 3. 
-— conglomerate, xxxiv. 131. 
Basiaux, — , AND — Leonard, quoted, 

xxxi. abs. 11. 
Basic slag, manure, xxxvi. 149-150 ; 

xxxvii. abs. 31. 

— steel process, xxxvi. 149. 

Bassett, a., diamond-drill, xxiii. 179- 

183, 186-196 ; plates, xxxvi. -xL 
— , IwigwaU working, x. lH et seq. 
— , quoted, xvi. 47. 
— , safety-cages, xv. 117. 
Bassick mine, Colorado, xxxiii. abs. 62. 
Bastard anthracite, xxxi. 177. 

— limestone, xxxi. 213-215. 
Bastier, T. W., patent chain-pump, xv. 

34, 35, 124-127, 135-140, 147-155, and 

plate xxi.; xvi. 112, 133. 
Batavian coals, analyses, xxxiv. abs. 43. 
Bateman, — , quoted, xxiv. 52, 53, 56, 

58, 59, 92. 
Bates, — , quoted, iii. app. 8. 
Batby, Jnc, quoted, xxxvi. 47. 
Batteries, in stamp mills, xxxi. 165-167. 
— , secondary, xxxiv. 60-62. 
Battle of boiler-gauges, xi. 217. 

railway-guages, ix. 61-62. 

Bauer, Max, quoted, xxx viii. abs. 2. 
Bauer, Th. von, coke-ovens, xxxvii. 

abs. 21. 
Bauerman, H., quoted, xxvii. 132. 
Baumann, F., quoted, xxxi. abs. 20, 

37 ; xxxiii. abs. 9 ; xxxiv. abs. 8. 
— , patent socket, xxxi. abs. 20, 21. 
Baure, M., quoted, xxxi. abs. 9; xxxv. 

abs. 47, 48. 
Bauxite, xxxvii. abs. 4. 
Bavaria, coal, vL 90. 
—, mineral production, xxxii. abs. 58-59. 
— , tertiary coals, xxxv. abs. 15. 
Bavarian Boiler Inspection Society, 

xxix. 34. 
*Bavington whin dyke, xxiv. 139. 
Bayemont, Lemielle ventilator, xvi. 63, 

70. 
Bay of Fundy, xxx. 64. 
Bayles, J. C, quoted, xxxvii. abs. 63. 
Bayreuth, boring, xxx. 88. 
Beadnell, coal-seams, xxxiii. 72, 77. 

— dyke, map and section^ xxxiii, 79, 



Beadnell limestone, xxxiii. 72, 77, 80 j 
section, xxxiii. 76. 

— main coal, xxxvii. 13. 
limestone, xxxvii. 13. 

— stone close coal, xxxviL 13, 19. 

— windmill coal, xxxvii. 13, 19. 
Bbale, — y spontaneous combustion of coal, 

X. 179. 
Beam engines, old-fashioned, xv. 21, 
36-37. 

— pumping-engine, fracture of, Hartley, 
xi. 147 ; diagram, facing 155. 

'■ , strength, xi. 153-157. 

Beamish colliery, xv. 208. 
Beanland, — , quoted, x. 22. 
Beanlands, Arthur, improvements in 

underground surveying, xx. 84-100, 

102-104 et seq,, 109-110 et seq.; plate 

xxxiv. 
— , mine'levelling, xx. 79. 
— , mining surveys, iv. 264, 267-270. 
— , professors of College of Science made 

members of Institute, xxi. 47. 
— , true meridian, iv. 122. 
Beans, iv. 283-285. 

— for horses, xxxii. 74-76. 
Bear mouths, xxxiv. 107. 

— river, Utah, coals, xxviL 237-238. 
Bearers for hauling coal, iii. 242. 
Bearings, methods of obtaining, xx. 87 

et seq. 
Bearpark colliery, horses, xxxii. 108, 173- 

174. 

, plant, xxxvi. 217. 

Bearpot furnace, xxxiv. 91. 
Beattie smoke-consumer, xvii. 68. 
Beaufoy, Col., quoted, xxxvii. 223. 
Beaumont, — , quoted, ii. 199. 
Beaumont, Col., boring-machine, xxxiL 

6,228. 
— , channel tunnel, xxxii. 19-21. 
— , compressed-air locomotive, xxxii. 

8, 55. 
— , diamond-drill, xxiii. 188-191, 192 el 

seq, 
— , percussion-drill, xxxv. 227. 
— , quoted, xviii. 178; xxiii. 179; xxx. 96 

98 et seq.; xxxi. 41, 42; xxxii. 6-10, 

55-57. 
Beaumont, W. B., quoted, xiii. 195, 197, 

198 ; XX. 25 ; xxix. 107, 108. 
Beaumont coal-seam, ii. 143, 216, 275 ; 

xxxvii. 6, 7 ; xxxviii. 196, 197. 

, nip out in, xxxviii. 53. 

, Wallsend, v. 136. 

Beauval, phosphates, xxxvii. abs. 31, 70. 
Bebside colliery, xv. 249. 

, plant, xxxvi. 203-204. 

Bech^, Sir H. db la, quoted, xv. 17. 
Beck, Alex., Legrand chair-sleepers, 

xvii. 32. 
Beck, Dr. Richard, quoted, xxxviii. 

abs. 13. 
Beck, Thos. A., quoted, xxxiv. 85. 
Beck mine, Lak-e Superior, xxiv. 244, 
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Bbckeb, Gbo. £., quoted, xxxiii. abs. 

107. 
Bbckeb, H., quoted, xxxiii. abs. 17. 
Beckhole mines, v. 200. 

— ironworks, v. 215. 

Beco, Jean, quoted, xxxii. abs. 37 ; 

xxxiii. abs. 26, 27. 
Bed-like deposits, xxxi. 219. 
hsematite-deposits, xxviii. 126-128, 

sections, 155. 
Bedded veins, xxviii. 121. 
Bedlington, Jno., quoted, xv. 222. 
Bedlington colliery, horses, xxxii. 109. 

, lime-cartridces, xxxiii. 16, 17. 

, plant, xxxvi. 204-205. 

— ironworks, v. 212; xiii. 123, 124. 

— stone, xii. 26. 

Bedminster colliery, sections, x. 101. 

Bbdson, Prof. Pi P., appendix to report 
on explosion of air-receiver, Ryhope, 
xxxvii. 205-212, 217. 

— , contribution to our knowledge of coal- 
dust, xxxvii. 245-256, 257-268 ; plate 
lii. 

— , gas in metcUli/erous mines, xxxviii. 70. 
— , Ltwis and Maurice firedamp-indica- 

toTy xxxvi. 76, 77. 
— , light mineral oils as lubricants for air- 

compressing machinery^ xxxviii. 7-9. 
— , quoted, xxxviii. 4, 10, 36. 
— , securite, xxxvi. 82-83 et stq. 
— , testing of safety-lamps by Kreischer 

and Winkler, xxxv. 3-42, 43 ; plates 

i. - vi. 
Beehive coke-ovens, advantages of, xxvii. 

127. 

, cost of, xxii. 84. 

— , experiments with, xxii. 99-103. 

, Falkirk, xxiv. 97-98 ; plate 

xviii. 
Beer wire-ropeway, xxxviii. abs. 2-3. 
BeeyerS) William, Lundhill colliery- 
explosion, V. 240. 
Beihilfe mine, Freiberg, xxxi. abs. 45. 
Belcher, H., quoted, v. 178. 
Belfield colliery, pumping-engine, xv. 21, 

140. 
Belgium, caisses de pr^voyance, xiii. 41, 

67-68, 103-104, 157-158. 
— , carboniferous, xxxvii. abs. 63. 

\ coal, vi. (>6, 67, 90 ; xxxii. abs. 28. 
-, French dut^ on, x. 60. 
- deposits, viii. 107. 

, — districts, ii. 222. 
— measures, xxxiv. abs. 68. 

, natural pits, xxiii. 67-80 ; 95- 

106; plates xviii.-xxv., xxvii. 

, — mining statistics, xxxv. abs. 4, 43- 

45, 66-67. 

^ coal production, xxxvii. abs. 78. 

J collieries, firedamp-explosions, table, 

xxxi 89. 

, geological survey, xxxiii. abs. 106. 

, Eatchetine, xxxiv. abs. 78. 
lower coal measures, xxxi. abs, 43. 



Belgium, metallurgical statistics, xxxv. 

abs. 46, 67, 68. 
— , mineral statistics, xxxviii. abs. 67-59. 
— , miners, condition of, xxxvi. abs. 29. 
— , miners' relief -fund, xiv. 39-41, 69'-70. 
— , mining: in, xxxvi. abs. 30. 
— , — regulations, xxxiv. 266-283. 
— , phosphatic deposits, xxxiii. abs. 18 ; 

xxxiv. abs. 36. 
— , royal academy, prize, ii. 3-6. 
— , safety-lamp commission, report, xxix. 

113-139 ; plates xiv.-xxi. 
— , section of central coal- basin, xx. 

plate liii. 
— , sinkings, xx. 189 et seq, 
— , steam trams, xxxiii. abs. 97. 
— and France, production of coal, iv. 287. 
Belknap coal-seam, xxxi. abs. 39. 
Bell, — , quoted, iii. app. 2-8. 
Bell, J., quoted, v. 35, 37. 
Bell, Jno., quoted, xiii. 127 . xxxviii. 

190. 
Bell, J. W. T., quoted, ii. 282. 
Bell, R. Bruce, education of mining 

engineer, xxi. 34, 35-36, 40-42. 
Bell, Robt., quoted, xxxv. abs. 51. 
Bell, Sir Lowthian, attraction of ex- 
plosive gas from coal-mines, xviii. 152, 

153 ; xix. 95. 
— , aluminium safety-lamp, ix. 255, 256. 
— , Archer and Rohson sprayer, xxxvi. 

100, 101. 
— , boiler explosions, xv. 44-47. 
— ,J. T. Gackett arid B. McLaren, drawing 

ofh'tulage exhibits, xxxvii. 85. 
— , ceTnent taa'ling, action of acids on, ix. 

148, 149. 
— , college of science, xx. 112. 
— , coal-dust, xxxvii. 258-259. 
— , coal-meas^ires of CataJ.onia, xxxvi. 41, 

42. 
— , combtistian of coal-gas to prodiice heat, 

xxiii. 112, 113. 
— , death of T. E. Harrison, xxxvii. 132- 

133. 
— , direct-acting pumping and mndini- 

engines, xv. 121 et seq. 
— , Durham University Committee, ix. 

252. 
— , earth-moiyem^nts and gases in mines, 

xxxvi. 121. 
— , earth-tremors, xxxvii. 65, 66, 67. 
— , election of president, xv. 75-76. 
— , electric safety-lamp toith Schanschieff 

battery, xxxvi. 92, 93. 
— , ^enlargement of institute, xv. 77 78, 80, 

293. 
— , experiments loith coal-dust, xxxiv. 302. 
— , explosion of air-receiver, Ryhope, 

xxxvii. 216, 217. 
^, federation of mining institutes, xxxvii. 

156-157, 165, 172, 174 et seq. 
— , firing of boilers, xix. 68, 69. 
— , gas al Strafford Main colliery, xvii. 

106 et seq. 
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Bell, Sir Lowthian, gauzeless safety- 

lamp, xxxvii. 72. 
— , Hetton colliery explosion, ix. 90-91, 

103-106, 165 et aeq. 
— , hydravlic-drillsy xxxvi. 121. 
— , iron-manufacture, xiv. -8 
— , iron manufacture, North of EIngland, 

xiii. 109-165. 
— , lightning at Thomley colliery, xxxvi. 

49. 
— , longwall working ^ xix. 87-88. 
— , ma^gnesian limestone, xiv. 33, 34. 
— , manganese ores, Merionethshire, 

xxxvi. 116, 117. 
- , natural pits, Belgium, xxiii. 78, 79, 

80. 105-106. 
— , NewSovjth Wales, cocU nodules, xxxvii. 

150. 
— , presidtnt, election, xxxvi. 1. 
— , presidential address, xxxvi. 131-160, 

164, 166. 

— , , Lord Armstrong's, xxii. 57. 

— , pressure of gas in coal, xxxii. 316. 
— , quoted, viL 174 ; ix. 94, 230, 252 ; 

xi. 178, 179; xxvi. 29; xxxviii. 30, 39. 

42. 
— , raising coal hy atmospheric pressure, 
I xxiii. 90. 
— , rapid determination of specific gravities, 

xxxvi. 97, 98. 
— , reception of visitors, xxxvi. 125-126. 
— , reprinting of Transactions, xxi. 288. 
— , resignation of T. W» Bunning, xxxvii, 

54, 129 et seq. 
— , revision of Transactions, xv. 47. 
— , Rosedale Abbey ironstone, xix. 199-200. 
— , steam-boilers, xviii. 109 c^ seq, 
— , Swan improved electric saftty-lamp, 

xxxvi 8-11, 55 e^ seq, 
—» technical education committee, xvii. 

65. 
— , transmission of power by -team, xxxvi. 

29. 
— , use of iron-supports in main roads of 

mines, xxxvii. 141-143. 
— , valedictory address, xxxvii. 260. 
— , ventilating furnaces, ix. 157. 
— , vice-president, election, xviii. 86. 
— , vice-presidents, ix. 255. 
— , vote of thanks to T, E. Forster, xvii. 

114. 
— , Wood memorial hall, xix. 73, 74. 
Bell, Thomas, grow in metalliferous mines, 

xxxviii. 71, 72. 
— , evidence on boiler explosion, iv. 46-47. 
— , mining accidents, India, xxxviii. 170. 
— , Pieler spirit-lamp, xxxviii. 182a, 

182b. 
— , quoted, xxv. 242. 
— , variations in faulting of coal, xxxviii. 

55-57. 
— , ventilation of mines, vi. 21. 
Bell, T. Hugh, quoted, xxxvii. 141. 
Bell and Ritson safety-lamp, xvii. 38, 
40, 



Bell and Pabtnebs, quoted, iii. app. 2-3. 
Bell Bros., quoted, xxiL 4 et seq. ; 

xxviii. 105, 106 ; xxix. 84 ; xxx. 85, 

269 ; xxxi. 108 et seq, ; xxxiii 7, 8, 17 ; 

xxxvii 221. 
Bell-Coleman refrigerator, xxxiii. abs. 

88. 
Bell, Kable and Cleugh, coke-oven 

apparatus, xxviii. 105. 
Bell crank, in pumping-engines, xx. 174. 

— End, Rosedale, xxxv. 126 ; section, 
145. 

Bell telephone, xxvii. 122, 123-124. 
Bellerophon micromphalus, figured, vi. 

35 ; plate iv. 
Bellies, iron-ore, xxviii 119, 123, 146 ; 

figures, 155. 
Bellingham, xxviii 5-6. 
— , boring section, xi 110-1 11. 

— ironworks, coke-ovens, ix. 51. 
Belman Bank mines, v. 194. 
Belmez-Espiel, Spain, coal-field, xxxviii. 

abs. 55. 

, ■— , coal-mines, xxxiii. abs. 36. 

Belmont colliery, xv. 236. \ 

, longwall working, xix. 86. 

, ventilation, vi. \%1 et seq, 

— mines, v. 194. 
Belsay, xxviii. 6. 

— , synopsis of strata, xxxvii. 13. 
Belt lode, xxxi 159, 168 ; section and 
plan, 173. 

— mine, xxxi. 158. 

Bench, coal-seam, xxxiii 151. 

Benching, iv. 197. 

Bends, effect of, iii. 350-351. 

— , — on air-currents, iv. 14. 

Benefit fund, v. 133. 

Bengal Coal Company, xxx. 4. 

Bengal earthquake, xxxv. abs. 34. 

Benks and bordgates, vi. 124 et seq,, 

205 et seq. 
Bensham, low main coal-seam first 

wrought at, 1710 ; xv. 199. 

— coal-seam, ii. 215-216, 274, 275, 277 ; 
iii. 8 ; xv. 215, 234 ; xxxvu. 6, 7, 126. 

, gas in, i. 280 ; v. 21. 

^ ^ Boldon, xxx. 163, 194- 

209, 225 et seq, 
, , Harton, xxx. 163, 212- 

221, 225 et seq, 259. 

, rent value, v. 140. 

, sections, v. 119 ; xiii 73-75, 

207, 209. 

, Wallsend, v. 136. 

- colliery explosion, xv. 198-199. 
Benson, T. W., alterations in bye-laws, 

xxxviii. 76b. 
— , diamond rock boring, xxx. 102-103 ; 

xxxi. 46. 
— , feeding and management of colliery 

horses, xxxii 111, 114, 163. 
— , hydraulic drills, Lumpsey, xxxvi. 

72. 
— , Kurhurballee coal-field^ xxx, 24. 
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Benson, T. W., memoir of T, E, Fcxrster, 

xiii. 10. 
— , quoted, xxiv. 78, 83 ; xxvii. 15. 
— , variationa in faulting of cocU, xxxviii. 

63. 
Benson, VV., quoted, xxvii. 15, 16, 18. 

22. 
Bentabol, Hor. , quoted, xxxiv. abs. 35. 
Benthow, section, xxxiv. 137. 
Benton colliery, ii. 276 ; xv. 209-210. 
, pillar working, ix. 19, 32 ; plan of 

workings, facing ix. 19. 
Benton, Prof., federation of mining 

institiUes, xxxvii. 165, 178. 
Benwell, ii. 109. 

— colliery, xv. 214 ; xxxviii. 53. 
Benzine, as an illuminating agent, xxxv. 

5 et seq, 

— safety-lamps, xxxviii. abs. 4. 
, Wou, experiments with, xxxv.' 

12-15, 25-28 ; plates ii.-iii. 

Bequests, T..Y. Hall,xix. 188. 

— , Stephenson, viii. 8-9, 81, 172-173; 
ix. 1, 15; xi. 223; xii. 12. 

Berard coal- washing system, xxvii. 254, 
266. 

Beroaud, Aug., quoted, xxxv. abs. 5. 

Berger and Co., W. quoted, xv. 152. 

Bergeron, Ghas., quoted, xxxiii. abs. 43. 

Bergeron, J., quoted, xxxvii. abs. 4. 

Berggeist boring, xxix. 69. 

Berlier, —, quoted, xxxiv. abs. 41.. 

Bernaldez, F., quoted, xxxiii. abs. 47. 

Berkley, Cuthbert, vii. 105, 107. 

— , admission of tinder-viewers and over- 
men, xi. 211. 

— , age of coal formations, xi. 141. 

— , a{freement laith Natural History So- 
ciety, xi. 41, 42. 

— , appointment of secretary, ix. 25.3. 

— , ascensional ventilation, viii. 11. 

— , Battier chain-pump, xv. 137. 

— , British Association, xii. 71. 

— , , papers, xiii. 2. 

— , boiler explosion-', iv. 117, 118 ; xi. 209, 
214-215. 

— , Burradon colliery -explosion, viii. 138 ; 
ix. 66. 

— , cement walling, ix. 69. 

— , coal-field of Nova Scotia, xiv. 92. 

— , coal-mining in France, vii. 2. 

— , combined drainage of mines, v. 163. 

— , conveyance of coal underground, xvi. 
49-50, 88-89, 90. 

— , copyright of papers, v. 2. 

— , direct-acting engine al Towndey, xv. 
142. 

— , primping and loinding-engines, 

XV. 32, 33j 121 etseq. 

— , drift in coal-measures, xiii. 166, 1U7. 

— , finance committee, ix. 2, 3. 

— , , report, ix. 65-68, 231 et seq. 

—, frequency of meetings, viii. 178. 

— , geology of northern coal-field, xiii. 
46,47. 



Berkley, Cuthbert, gift of transactims 

to assistant treasurer, xi. 226. 
— , Helton colliery -explosion, ix. 165. 
— , increased number of vice-presidents, xi. 

224. 
— , institute museum, ix. 141. 
— , Lemielle ventilator, xix. 3. 
— , locus of extraordinary meeting, ix. 68. 
— , low main seam, viii. 106. 
— , Lundhill colliery -explosion, vi. 122. 
— , Manchester 1865 meeting, xiv. 91. 
— , manufacture of coke, ix. 3-6, 7, 48 

etseq, 
— , miners^ xoages, xiii. 1 04. 
— , New South Wolfs coal-fi^d, vi. 24 
— , paradoxes in ventilation, xiii. 9 et seq , 

48-50 et seq. , 105. 
— , parliameiUary papers, iii. 320. 
— , Piefer spirit-lamp, xxxviii. 182. 
— , pillar-working, ix. 29. 
— , quoted, xxx. 31. 
— , reports of meetings, viii 138-1.39. 

— , safety ca^es, x. 93, 94 ; xi. 162. 
— , safety -lanips, xii. 74, 75. 

— , Stephenson bequest, xi. 223. 

— , tail ropes, xv. 81-88, 90, 143, 144, 

, underground conveyance, Cleveland. 

xvi. 93. 
— , ventilating fumades, ix. 70, 149, 158. 
— , ventilation, Hibernia colliery, xii. 77- 
— , — of mines, vi. 161. 
— , wire ropes, \iii. 14, 15. « 

— , working thin seams, v. 6. 
Bemician, xxvi. 49, 52. 

— limestones, xxxiii. 70-73. 

— sandstones, xxxiii. 71-73. 

— series, xxv. 231, and sections, xxv. 
238 ; xxx. 121 et seq., and section, xxx. 
127 ; xxxiii. 69-70. 

, coals and limestones, xxxvii. 3, 4. 

10, 12-13. 

— shales, xxxiii. 71-73. 
Bemicourt pit, Aniche, xxvii. 173, 255. 
Berry, iron ore, xxxvii. abs. 13. 
Bertelli, — , quoted, xxxvii. 59. 
Berthelot, — , quoted, xxxii. abs. 1*2. 
— , calorimetric bomb, xxxvii. abs. 86. 
Bertha pit, Broughton Moor, section. 

xxxii. 330. 
Berthier process for purifying cok«». 

xxii. 13. 
Berthierine, xxv. 68. 
Berthierite, xxv. 68, 72. 
Bertholet, — , quoted, xxxvi. abs. 48. 
Bertholet and Vieille, quoted, xxxi. 

abs. 8. 
Bertrand, Marcel, quoted, xxxiv. abs. 

14. 
Berwick, coal-measures, xi. 103. 
— , old red sandstone, xii. 90. 

— and Newcastle railway, viii. 71. 

— Hill colliery, ix. 207, 220-222. 
Berwig sandstone, xxiv. 154. 
Bess^ges, France, coal-mines and iron- 
works, V. 27-42. 
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Bess^ges collieries, xxxii. aba. 53. 
— mountain, section, v. 29, 31 , 35. 
Bessemer, Sir Henry, quoted, viii. 

124; xxvii. 133. 
Bessemer process, modifications in, 

xxxiii. abs. 76 
Bessemer steamer, xxvi. 146. 
Bessemer steelworks, Denain, xxvii. 

257-263 ; plate xxx. 
Best, — , saiety-cages, xv. 112. 
Best and Ackroyd safety -lamp clean- 
ing machine, xxxvii. 121-122; plate 

xxix. 
Best Yorkshire boiler-tubes, xxx. 72, 82, 

and plate xiii. 
Bettstadt, section, xxviii. 66. 
Beust coal-seam, xxviii. 23 ; sections, 

59, 65. 
Bevel wheels, size of rolling circle, xxi. 

280-281. 
Bevington Bush, Liverpool, waterworks- 
engine, xxi. 131-132, 139 et seq. 
Bewclay, xxiv. 139 ; plan, 150. 
Bewick, J., vi. 13-14. 
— , Cleveland ironstone, vi. 189-191, 195- 

196. 
— , magnetic ironstone^ Rosedale, vii. 92, 

95, 97. 
— , ore and ironstone of Kosedale Abbey, 

vi. 15-20, 189, 195, 196. 
— , quoted, vii. 88, 89, 92 ; xiii. 126, 127. 
— , Rosedale ironMone, vii 94 ef seq. 
Bewick, T. J., Antrim iron-ores, xxx. 

113; xxxi. 47. 
— , balloting for members, xxvi. 160. 
— , carboniferous rocks of Cumberland and 

Fumess, xxxiv. 137. 
— , channel tunnel, xxxii. 23. 
— , classification of carboniferous, xxvi. 

50,51. 
— , correlation of coal-seams of Northum- 
berland, xxxvii. 23, 24, 25. 
— , Cumberland coal- field , xxxiii. 135-136. 
— , diamond rock-boring, xxx. 9:M01, 

102 et seq.; xxxi. 41, 4-2. 
— , deep boring, xx. 221. 
— , federation of mining institutes, xxxvii. 

159, 169-170. 
— , intrusion of the whin sill, xxvii. 80 

et seq. 
— , Jefferson boring-apparatus, xxx. 85. 
— , Kind-Chaudron boring system, xx. 201. 
— , limestones, Northumberland, xxx. 48- 

51, 52, 57. 
— , Lincolnshire ironstone, xxiv. 32. 
— , lithofracteur, xx. 222. 
— , little limestone, xxiv. 80-81, 83. 
~, longw'dl working at East Hetton col- 
liery, xxvi. 66. 
— , memoir of Thomas Sopwith, xxix. C5- 

111. 
— , mineral resources of Northumberland, 

xxx. 127 ; xxxi. 204. 
— , mining indiistries of Prussia, xxvii. 
64, 65. 



Bewick, T. J., mining in mountain lime- 
stone, xviii. 151, 163-182; xix. 92-95, 
102. 

— , natural pits, Belgium, xxiii. 76-78, 
80, 106. 

— , Newcastle water supply, xxiv. 85 et 
seq. 

— , Northumberland limestones, xxiv. 146- 
149. 

— , Nora Scotian iron-ores, xxvi. 88-89. 

— , Pennsybxinian coal-meamires, xxvi. 
44-47. 

— , president's address, E. F. Boyd, xx. 
221-222. 

— , , John Daglish, xxx v. 244. 

— , pyrites deposits of Huelva, xxxvii. 50- 
51. 

— , quoted, v. 180. 182 ; xix. 194-196, 
198; XX. 222; xxiv. 11, l.'?5-137 ; 
xxxvii. 10. 

— , revision of rules, xxiv. 131. 

— , affecting honorary members, 

XXV. 103, 141-142. 

— , Russian coal-fields, xxiv. 19-22, 150. 

— , selenitic plaster, xxiv. 152-154. 

— , spontaneous combustion of coal, xxv. 
126. 

— , Stephenson centenary, xxx. 134. 

— , underground surveying, xx. 101-102, 
106, 110. 

— , — temperature, xxxi. 7 1 -72, 204. 

— , valuation of mines, xxiii. 131. 

— , West Cumberland hvmatite-deposits^ 
xxviii. 224-226, 229. 

Bewick, Messrs., quoted, v. 180, 182. 

Bewick and Partners, quoted, xxxi, 
207. 

Bewicke Main colliery, xiii. 74, 75 ; sec 
tion, xiii. 75. 

Bex, Vaud, salt-mines, combustible gas, 
xxxviii. 61-62. 

Beyer coal-seam, section, xxviii. 63. 

B^zenet colliery, winding-gear, xxicv. 
abs. 47-48. 

Bhaddoah coal-seams, xxx. 12-14, 16. 

, analyses, xxx. 16. 

Bibliography of English secondary iron- 
ores, XXXV. 105-106. 

Bicarbonate of iron, xxxi. 232. 

Bickershaw colliery, ventilating fans, 
xxvii. 115. 

Bidder, — , quoted, ix. 60. 

Bidder, S. P., Craig and Bidder electro- 
magnetic lock for safety- lamps, xix. 
15-16; plate v. 
— , Jones and Bidder machine for work- 
ing and breaking down coal, xix. 11-13, 
14, 96-98; plates iv. and xxiii.facing 97. 

Biddlestone Edge, xxx. 122. 

Bietschied, section, xxviii. 65. 

Big Bras d'Or, xxiv. 179, 191, 192. 

— Pond, Cape Breton, xxvi. 85. 

— Tracey coal-seam, xiii. 38. 

— vein, anthracite-seam, xxxi. 179, 189, 
190 ; section, xxxi. 195, 



Digitized by 



Google 



VOLUMES I. TO XXXVIII. 



19 



Bigges Main pit, ii. 275, 276. 

, creeps in high main coal-seam, 

xix. 175. 
BiOLAND, J., direct-acting pumpiiig and 

winding-engines^ xv. 30. 
— , UmguoaU working, xvi. 109 et seq. 
— , quoted, xiii. 113, 114; xix. app. i. 

— , underground surety ing, xx. 111-112. 
Bigrigg, xxviii. 110, 113, 115, 132, 134, 
136, and section, l'>5. 

— iron mines, xxxiv. 85, 87, 89, 9 ?. 
Bijawar iron-ores, xxxiii. abs. 30. 
Bilbao, coal and coke imports, xxxii. 

abs. 82. 
— , harbour and river improvements, 

xxxiii. 231-235 ; sections, 235. 
— , irou-mines, xxxiii. 216; xxxvi. abs. 

48-51 ; xxxviii. abs. 25, 26. 
— , iron-ore deposits, xxxviii. abs. 18, 

25-26. 
— , district, xxxiii. 213-235 ; plates 

XX. -XXV. ; xxxiv. 190. 
Billy-f airplay, xxxi. 188. 
Billy-Monticny, visit to xxvii. 275. 
Bilston colliery, Cameron steam-pump, 

xvil 93, 94. 
BiNUEY, E. \V., quoted, xi. 22, 62, 195 ; 

XV. 16; xxviii. 124, 125, 138-140, 142- 

143, 147, 148, 152. 
BiNNBY, W. H., quoted, xvi. 47. 
Binniehill splint coal, analysis, xxix. 

193. 
IUnns, C, quoted, xix. app. i. 8, H, 17. 
BiNKS, Gko. J., coal-mining in New 

Zealand, xxxv. 175-218. 
BiNSFELD, Paul, quoted, xxxviii abs. 

68. 
Biographical sketch, George and Robert 

Stephenson, viii. 33. 
BiRAM anemometer, x. 208 et seq., 251 ; 

xxvii. 121 e^ seq, 

— ventilating fan, v. 260 ; xix. 227 and 
plate xlii. ; xxxvii. 186. 

BiBBECK, — , quoted, xxiv. 36. 

Bird, F., quoted, xxxv. abs 59. 

Bird, W. J., Burnett roller mining 

wedge and nicking machine, xxxiv. 

193-197 ; plate xxxvii. 
— , coal-getting with Burnett roller 

mining wedge and nicking machine, 

xxxv. 97-99, 100. 
— , comparative efl&ciency of non-con- 
ducting coverings for boilers and 

steam-pipes, xxxi. 77-85; xxxii. 35-41, 

175, 177-178. 
— , condensation in steam-pipes, xxix. 

7-14. 
— , danger of sparks from prickers and 

stemmers, xxxiii. 9, 61, 62. 
— , economical working of steam-boilers, 

xxxviii. 221-228. 
— , experiments laithcoal-ffusty xxviii. 165. 
— , federation of mtnijig institutes, xxxvi. 

199 



Bird, W. J., loss of life in coal-mines, 

xxxv. 71-78, 101. 
— , quoted, xxxviii. 39. 
— , Seaton Carew boring, xxxviii. 21-25. 
— , securlte, xxxvi. 82, 84. 
— , underground temperature, xxxi 7'2,73, 
— , use of iron supports in main roads of 

mines, xxxvii. 135-140, 141 ef seq. ; 

plates XXX. -xxxii. 
Birdhope Craig, xx>Hii. 6. 
Birkenhead, Dr. E. H., coal-cutting 

machines, xiv. 125-126. 
— , safety cages, viii. 5-7 ; xv. 112, 116 

ef seq. 
— , spoTitaneoits comhnsfiou of coal, x. 

171-172 
Birkenhead, Alfred dock swing bridge, 

xxii. 63-64 ; plate xv. 
— , casualties in coal cargoes, xxv. 135. 
— , com warehouse dock, lift bridge, xxii. 

72 ; plate xix. 
— , Duke street bridge, xxii. 63, 64. 
BiRKETT, — , feedinq of colliery horses^ 

xxxii. 16 1 -162, 174. 
Birkinbine, John, quoted, xxxvii. abs. 8. 
Birkinshaw, -, quoted, xxxvi. 1.33. 
Birks, xxviii. 129, 131, 136. 

— iron-mine, xxxiv 93. 
Birkshaw, xxviii. 6. 

Birmingham and London railway, viii. 
68, 69. 

Birmingham 1861 meeting, ix. 54, 68, 
84-86, 141,227-229,247; x. 1-2; mem- 
bers elected, ix. 249-2o0; papers, print 
ing of, ix. 253-254 ; xi. 57 ; expense of, 
xii. 145 ; discussion of papers, xi. 211 ; 
inaugural address at, x. 3-2^ ; conclu- 
sion, x. 243-246; 1886 (B.A.), xxxvi. 
61-63. 

Birmingham Institution of Mechani- 
cal Engineers, thanks from, xviii. 
150. 

Birtley ironworks, v. 166-167, 178-179; 
xui. Ill, 116 121, 124. 

, tubing from, x. 24S. 

— patent fuel works, xxxvi. 207. 
Biscay iron-ores, xxxiii. abs. ;i6. 
BiscHOFF, — , quoted, xxxvii. abs. 89. 
Bischofswerder borehole, xxvii. 37. 
Bishop's Close colliery, coal -cutting ma- 
chine, xiv. 105, 123. 

Bishopthorpe, bridge over Ouse, xxii. 65. 
Bismarck shafts, Upper Silesia, xxvii. 

192. 
Bitchburn colliery, pillar workings, plan 

of workings, facing, viii. 92. 
Biteabout coal, xxxvii. 13. 

— limestone, xxxvii. 13. 
Bitumen, iii. 64, 70 ; xxxviii. 61. 

— , deposits, Trinidad, xxxii. abs. 55. 
— , formation of, xi. 171. 
Bituminous coal, iv. 132 ; xxv. 82 ; xxvii. 
153, 1.55 et seq. 

, Pennsylvania, xxv. 154-155. » 

, pyrites in, xxxviii. abs. 71. 
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Bitmninons ehale, iii 13, 15, 17* 20, , 
21. , 

Black Ball Coal Company, xxxv. 195. 

Black, Hawthobn & Co., pendulum ' 
counterbalance, xx. 20T-208 ; plate i 
Iviii. 

— , works, visit to, xxix. 77-79. 

Black band, xxiii. 208, 211. 

iron-ore, x xxiii. abs. 25. I 

ironstone, xxvii 230. 

— bed, xxiv. 134-136. 

Black Boy coal-district ii. 155. i 
colliery, Bishop Auckland, coal, v. ■ 

19. i 
, haulage experiment, iii. 253 ; 

fixed engine at, 309-313 ; plan and | 

section of engine-plane, facing 318; 

plan and elevation of engine, facing 

318. 
, steam haulage experiments, v. 

105-106. 

— chalk seam, Gloucestershire, xxvii. 94. 

— coal-seam, Pictou, Canada, section, 
xxvii. 234. 

, — , — , analyses, xxvii. 235. 

— Dent shale, xxxiii. 72. 

— grit, xxxv. 175, 176. 

— gypsum, analysis, xxx. 58. 

— Hills, Dakota, xxxiii. abs. 25. 
, — , mines, xxxiv. abs. 43-44. 

— jack, XXV. 81. 

— lead coal-seam, xiii. 40. 

— metal band coal-seam, xxxiii. 122, 138. 

— muck, xxviii. 125. 
, analysis, xxxi. 225. 

— pasture stone, xxiv. 138 ; section, 150. 

— rake ironstone, x. 119. 

— river, xix. 119. 

— rock coal-seam, xxiv. 179, 183. 

— Sea fleet, iii. 233-234. 

— — ports, freight charges on coal, 
xxxvii. 95. 

— shale coal-seam, x. 119, 120, 127, 175. 

rake ironstone, x. 119. 

Blackburn, — , coal-cutting machines ^ 

xiv. 127. 
Blackbtt, — , locomotive, VVylam, xii. 

176. 
Blackbtt, W., N. Wood, Anderson 

AND Philipson, quoted, iii. app. 3. 
Blackbtt, jun., W. C, Swan improved 

electric safety-lamp^ xxxvi. 9, 58. 
— , Pieler spirit-lamp^ xxxviii. 182, 182a, 

182b. 
— , securitty xxxvi. 84. 
— , sunlight electric safety-lamp, xxxvii. 

U5. 
Blackett level, xiii. 198; xiv. 11-12; 

xviii. 178. 
Blackheath, Virginia, colliery explosion, 

ii. 29. 

— coal, iv. 132-133. 

Blackhill coal seam, ix. 204, 214-216, 218, 

224 ; xxxvii. 13, 20. 
Blacksmith coal-seam, xiii. 36, 37. 



Blackwell, J. K., quoted, iv. 59, 60 ; 

X. 15 ; XV. 244, 255. 
— , sponianeoiui i'ombiistion of coal , x. 167 

et seq., 197. 
Blackwell, S. H , quoted, x. 26. 
Blackwell colliery, Guibal fan, xxvii 

107. 

, safety-hook experiment, xxix. 217. 

Blaenavon, coke-ovens, xxix. 85. 
Blake, Wm. P., quoted, xxxiii. abs. 22 ; 

xxxiv. abs. 43 ; xxxv. abs. 49. 
Blake stone-crusher, xxx. 136-137 ; 

xxxvii abs. 69. 
Blakiston, Capt. T. W., quoted, xv. 178. 
Blanchard great iron-baiia, xxvi. 82. 
Blanchbt, Z., system of raising coal 

from great depths, xxiii. 81-92. 
Blandy, Jno. F., quoted, xxxiii. abs. 66. 
Blanford, Dr. W. T., quoted, xxxiv. abs. 

17 ; xxxvii. abs. 49. 
Blanquillo-speiss, analysis, xxxvii. 34. 
Blanzy mines, xxxi. abs. 9-10. 
, transmission of power, xxxii abs. 

1.3-14. 
Blast applied to coke-ovens, xxiv. 97-99 ; 

plates xviii. -XX. 

locomotives, viii. 51. 

Blast-furnaces, u. 204-205, 237 ; v. 28, 35, 

elevation of, 36 ; xxiv. 26 ; xxvi. 73. 

, air-heaters, xxxiii. abs. 89. 

, charcoal for, xxxiii abs. 96. 

, coke in, xxii. 14-15. 

, effect of manganese in, xiii. 139. 

, gases, xxxiv. abs. 12. 

, — , utilization of, xx. * 163-167 ; 

plates xlii.-xliv. 

, improvements in, xxxv. 233. 

, number of, v. 215-216; tabular 

statement, 220. 

, output, iv. 99. 

, section, xiv. 22. 

, slag, cement, xxxv. abs. 20. 

, temperature of blast, xiii. 134. 

, Woodstock, New Brunswick, xiv. 

23 ; section, facing 22. 
Blasting, xxxi. 53 ; xxxiii. abs. 56. 
—, Cleveland, xxxiii. 7-9. 
— , Lancashire, xxvi. 101. 
— , Lumpsey mines, xxxvi. 70-71. 
— , patents applicable to, xix. app. iii. 

54-55. 
— , — connected with, xvii. app. ii. 61- 

67 ; plate ix. ; xxiii. app. ii. 20 ; xxv. 

app. ii. 23-24. 
— , Plom and d'Andrimont system, 

xxxviii. abs. 65-66. 
— , Prussian mines, regulations, xxxv. 

170. 
— , substitutes for, xxxiii. abs. 91-92. 

— materials, xxvii. 52-53 ; xxxv. 230 ; 
xxxvi. 79-86. 

— with distributed charges, xxxiii. abs. 
56. 

Blaydon, diverted boring, xxix. 191-192. 
— , main coal, iii. 17 ; id. colliery, xv. 237. 
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Blaydon, mechanical ventilation,xix. 236. 

— Bum colliery, iii. 13. 

— coal, quality, x. 50. 

— Main colliery, xv. 237. 
Blea Wyke sands, xxxv. 128. 
Bleiberc lead-mines, iv. 64 ; xxxiii. abs. 

76. ** 
Bleibtreu, Dr. Herm, quoted, viii. 122. 
Bleicheb, — , quoted, xxxiii. abs. 79. 
Bleichert wire tramway, xxxi. abs. 27; 

xxxiii. 220-222, elevation, 235. 
Blencow, xxxiv. 127-129 ; section, xxxiv. 

136. 
Blende, xxvii. 137. 
Blenkinsopp coal-seam, xxxiii. 127. 

— colliery, exhaust steam, xxxvi. 25-26. 

— rack-wheel locomotive, viii. 48. 
Block House coal-seam, Cape Breton, 

xix. 146, 159; xxiv. 176, 176, 177, 

198, 204-205; section, 216. 
, , section, analyses, and 

gas production, xxvii. 217. 

colliery, Cape Breton, xix. 145. 

, , analysis of water, xxix. 

53. 

mines, xxiv. 204-205. 

Blocking coal, xxv. 13-14, 15. 
Bloembke, Conrad, quoted, xxxvii. abs. 

78. 
Blomidon, Nova Scotia, xxxi. 161. 
Bloomfield bog-ore, xxvi. 74. 
Blossom pit, Hetton colliery, ix. 95. 
, , ventilation experiments, 

vii. 65, 67, 108 et seq.y 202. 
Blowers, carbon dioxide, xxxvii. abs. 

32-34, 72. 
— , centrifugal, experiments, xxxviii. abs. 

48-49. 
— , collieries, iii. app. 9 ; xxii. 131, 132, 

136 ; xxvi. 38 ; xxviii. 28. 
— , gas, xxxi. 10 ; xxxii. abs. 28. 
— , Pelton coUierv, iii. 36 et seq. 
— , practice with gas, iii. 33-51 ; 229 

et8eq,y 236. 
Blowing-engines, Denain blast-furnaces, 

xxvii. 259-260. 
Blown-out shots, mechanical effects on 

ventilation, xxv. 289-248 ; plates Ixxi- 

Ixxiv; xxvi. 101-107. 
Blow-off pipes for boilers, xi. 52-54, 217 ; 

diagram, facing 52. 
Blucher coal-seam, xxvii. 186-187 ; xxviii. 

19, 22 ; sections, 65. 
Blue glass for examining gas-flames, 

xxvii. 67 et fieq. 
for gas-indicators, xxvi. 135-137, 

142. 

— mountains, vi. 27-28. 

— rake ironstone, x. 119. 

— shale, ui. 13, 15-16, 20. 

— stone, xxxvi. 107, 108, HI, 112, 113; 
sections, xxxvi. 118. 

Blyth and Hartley, coal-seams, xxxvii. 

7, 126. 
Tyne railway, coal traffic, x. 43. 



Blyth district, x. 42-44. 

— harbour, x. 43. 

Board of Trade regulations, building of 
marine-enjzines, xxiv. 119 et seq. 

— Tyne Commissioners, ix. 242. 
Boars' backs, xxxi. 161. 

Boats, unloading of, xxxiii. abs. 81. 
BocHET, L., quoted, xxxv. abs. 70 ; 

xxxvi. abs. 17 ; xxxvii. abs. 3. 
Bochum, blasting with djmamite, xxxiv, 

214. 
Bockwa-Hohndorf colliery, xxxiv. abs. 

8-10. 
Bode patent furnaces, xxxv. 91-92. 
Bodovalle inclined plane, xxxiii. 22-3. 
BoKHM, Dr. Aug., quoted, xxxiii. abs. 

108. 
BoEHM, Jos., quoted, xxxiii. abs. 75. 
Bog of Allan, section xii. 33. 
Bog.'le houses, ix. 212. 
Boghall coal, xxxvii. 12. 
Boghead coal, xii. 178. 

, Autun, xxxii. abs. 5. 

Bogies, xxxiv. 96. 

Bofforodsky, Urals, coal analysis, xxxvii. 

abs. 94. 
Bohemia, coal-mines, xxvii. 192-194. 
— , coal- washing, xv. 128. 
— , earthquake, xxxvii. 56. 
— , Kaaden-Komstan tertiary beds, 

xxxiii. abs. 17. 
— , lignites, gases in, xxii. 28. 
— , North, lignite mines, xxxii. abs. 

29. 
Bohmische Brod boring, xxx. 88, 99. 
Boiler accidents and their prevention, 

xxviii. 247-255; xxix. 23-51, 87-100; 

plates vi.-xiii. ; xxx. 71-82, 266-269 ; 

plates xiii.-xxii. 

— exDlosions, iv. 39-53, 113 et seq,; 
viii. 86 ; x. 20-21 ; xi. 27-56, 207-209, 
213-218 ; XV. 287 ; xxix. 36-47 ; xxxu. 
191-200, 2 6-223; plates xxiv.-xxix. 
xxxiii. abs. 3, 70, 71 ; xxxviii. 35. 

, causes of, xv. 5-11, 43-47 ; xx. 53 

et seq^., 116 e< fteq. 

, Friedenshiitte, xxxviii. abs. 25. 

, Hetton colliery, ix. 89;129, 160 

et seq. 

, record of, 1800-1870, xx. 53. 

, Seaton Burn, xi. 27, 54, 207-209, 

213-218. 

, Tursdale, ix. 163. 

, United Kingdom, xxviii. 248-250. 

, West Bromwich, x. 32. 

— feeding, differential steam pump for, 
xxiii. 3 ; plate vi. 

— float, iv. 40, 140. 

— flues, xviii. 124. 

, corruga'.ed, xxxiv. abs. 7. 

— insurance companies, xxix. 24-25, 87 
et seq.' 

— or engine fires, L 139. 

— plating, deterioration of, xxxiii. abs. 
78. 
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Boilers, xviii. 121-126; plate xxxvi. ; 

xix. 9, rO-51 ; xx. 49-61 tt Heq,y 11(5-120 

et mq.^ plates xxvL-xxix., xxxv.; xxiii. 

231. 
--, action of zinc in, xxxii, abs. 10. 
~, colliery, economical working of, 

xxxviii. •J23-'228. 
— , Cornish, xix. 215-216 ; xx. 52. 
- , cost ot repairs, xvii. app. i. 5. 
— , evaporative performance of, xxxiii. 
, abs. 77. 
— , " power, V. 68-109. • 

- , feed apparatus for coal-testing, Key- 
ham, xiv. 47-48 ; plates iv.-vii. 

— , firing of, xix. 63-61) ; plates x v. -xviii., 
215 ; XXX. abs. 7. 

- , rst cost, xvii. app. i. 171. 

— , Harrison cast-iron, xvi. 30, 35-40, 

43 ; plates vi.-viii 
— , improvement in, xxxvi. 138. 
— , Lancashire collieries, xv. 27, 41-42. 
— , marine, xxiv. 118 et seq.; plates 

xxviii.-xxix. 
— , mechanical firing, xviii. 107-118; 

plate xxxv. 
— , — stoking, xviii. 41 et fnq., 51-55; 

xxvii. 205-214. 
— , multitubular, first used, viii. 65. 

- , — , invention, viii. 64. 

— , non-conducting coverings, xxxii. 35- 

41, 175-178. 
— , riveting of, xviii. 82-84. 
— , scale in, xviii. 116-120. 
— , Shaw marine, xxvi. 93-101 ; plates 

xi. xii. ; xxvii. 9-12. 
— , South Wales, xxiii. 231. 
— , ventilation of, underground, xii. 78- 

84 ; diagrams facing 79, 81. 

- , Warora colliery, xxxviii. 109-110. 

- , water for, xxxviii. abs. 60-61. 
BoiNSKi, H. Z., geology of lower Congo, 

xxxviii. abs. 54. 
BoissE, — , quoted, iv. 292. 
Bolam, whin dyke, xxiv. 139. 
BoLCKOW AND VAU(iHAN, quotcd, iii. app. 

7; V. 169, 185-187, 188, 212, 213; 

vi. 188, 190; xUi. 17, 116, 117, 123, 

124, 134, 152. 
Boldon colliery, electric bells, xxx. 36- 

37. 
, experiments on pressure of gas in 

coal, xxxu. 127-128. 

, Juckes patent fires, xvii. 67, 75. 

, plant, xxxvi. 208-209. 

, pressure of gas in coal, xxx. 

194-209, 221 et aeq., 246-251 ; plates 

xxxix. xlii. xliv. 
, scroll-drum, xxiii. 38; xxv. 201, 

and plate li. 
, section, xxx. 191-194 ; xxxvii. 

plate xl. 
, underground temperature, xxxi. 

66. 
Boldron limestone, xxi. 267-269. 
Bole, xxx. 107 »t aeq.; section, 113. 



Bole, analyses, xxx. 109. 
Bolivia, mining in, xxxiv. abs. 60. 
Boll, capacity of, xix. 180 et seq. 
Bolt-holes, South Staffordshire, x. 187. 
Bolton, H. H., quoted, xix. app. i. 4, 

12, 17. 
Bolton collieries, viii. 152; xxxiii. 131, 

132, 133, 141, 146, 147 ; sections, 149. 

— colliery, section, xxxii. ; 39, 356. 
Bolton Heads, xxxL 2 J2. 

Manor, plan, viiL 141. 

— Row colliery, xxxiv. 107. 
Bombay, price of coals, xxxviii. 160. 
Bombshell ore, xxxv. 184. 
Bommeloen island, xxxiv. abs 46. 
BONACOSSA, A., quoted, xxxvii. abs. 5. 
Bond, John, Helton colliery explosiou, 

ix. 107-108. 
Bone, Algeria, gneissic rocks near, xxxiv. 

abs. 13. 
Bon GUI anemometer, x 208, 236. 
Bonin coal-seam, section, xxviii. 62. 
Boosbeck mines, Walker rock-drill, xxxi. 

108. 
Boot, Eskdale, xxviii. 118 ; section, 

xxviiL 155. 
Booth and Sugdbn safety-hook, xxix. 

211-212 and plate xliii. 
Bootle waterworks engine, xxL 130-131, 

139 et seq. 
Boratetiza, xxx. 60. 
B .BDA, — ^ quoted, x. 230, 238. 
Bord and pillar system, ii. 1.'41 ; sketch, 

244, 245 ; description, 246, 248 ; iv. 

193, 197 ; xvi. 48 ; plate xi. ; xvii. 

57-58, 82, 108 et seq. ; xxi. 107, 109 ; 

xxviii. 38, 39 ; plans, 65 ; xxx. 2\) ; 

xxxv. 236. 

, cost of, xvL 65. 

, Saarbrilcken coal-field, xxvii 

186-187. 
, Warora, xxxviii. 127-129. 

- — — — , Westphalia, xxvii. 195, 
198. 

Cord-end crossings, steel or timber, cost, 

xxxvii. 226, 227. 

stoppings, vii. 22, 34 et seq. 

Bord-gate pillar system, x. 140. 
Bord-gates and benks, vL 114 et seq., 

205 et seq. 
Border Counties railway, ix., 242-243. 
~ districts, geology of, xi. 60-63, 65, 

88 ; map, facing 65. 
Bordezac, section, v. 35. 
Bords, Dipton, ix. 21-23. 
— , Killingworth, ix 24, 32. 
— , Shildon Lodge colliery, viii. 93-94. 

- , Woodifield colliery, viii. 89 et seq 
Bore trials, Prussia, xxxii. abs. 71. 
Borer for artesian wells, xxxiii. abs. 90. 
Borers, xxi. 23. 

— , drawings of, ii. ; plate iv. 
— , rotary, xxxii. abs. 56. 
Borehole coal-seam. New South Wales, 
xxxviii. 16. 
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Borehole cpal-seam, New South Wales, 
coal nodules from, xxxvii. 145-150; 
plates xxxiiL -xxxvi. 

Boreholes, vii 90-92, 94 et stq. 

— , instnunent for ascertaining inclina- 
tion of, xxix. 61-71, 189-192; plates 
iii. -iv. 
-, method of tubing, x. 199-205, 247- 
249 ; section, facing 199. 

— , new uses, xxxvii. abs. 16-17. 

— , Sfikarbriicken coal- field, xxviii. 19. 

— , West Cumberland, xxviii. 116. 

Boring, America, residts, xxxviii. abs. 
45. 

— , artesian, India, xxxi. abs. 48. 

— , chronological review, xxxii. abs. 76. 

— , diamond rock, xxxi. 40-47. 

— , hand-power machines, xx. 65. 

--, improvements in, ii. 57-66. 
, Inaia, cost of, xxxviii. 93-97. 

- , Kind-Chaudron system, xxi. 9-20. 

—, Kirklevington, x. 200 et seq,, 248; 
section, facing 199. 

~ , Salter's bridge, xxxviii. 189. 

— , 8chladebach, xxxviii. abs. 1. 

— , Seaton Carew, section, xxxviii. 21-25. 
--, sub-Wealden, xxiii. 160. 

— , Warora. cost and speed of, xxxviii. 
93-97. 

— against water in coal-mines, xix. 171- 
176; plates xxxi. -xxxii. 

— and sinking, patents for, xxiii. app. ii. 
11-13; xxiv. app. ii. 10-12; xxv. app. 
ii. 10-12. 

— appai*atus, Cranston, xxx. 261-266 ; 
plates xlvL-xlvii. 

, diamond, xxx. 93-106. 

, JefiFerson, xxx. 83-88. 

, — automatic, xxix. 235-240 ; 

plate xlvi. 
, W. Walker, xxxi. 108-109 ; plate 

xiii. 

— appliances, xviii. 178-179; xxxviii. 
36. 

— for petroleum, France, xxxv. abs. 27. 
- machines, Beaumont and Englishe, 

xxxii. 6-7 ; drawings, 23. 

, Dru, xxxii. abs. 67. 

, Frohlich, xxxviii. abs. 41. 

, Jarolimek, xxxiii. abs. 74-94. 

— machinery, xiii. 18, 22-24 ; draw- 
ings, 22;xiv. 11-13. 

— - prices, ii. 65. 

— shot or other holes in mines, xx. 
65-70 ; plate xxx. 

— tools, fracture of, xxxiiL abs. 82. 

— under water, Kind-Chaudron system, 
XX. 187-202 ; plates iiii.-lvi. 

— wells by water pressure, xxxiii. abs. 5. 

— with diamond drill, xxiii. 179-183, 
188-196 ; plates xxxvi. -xl. 

Villepigue perforator, xx. 65-70 ; 

plate xxx. 
Borings, xii. 176, 214 ; xx. 221 ; xxxv. 

224-226. 



Borings, abstract of, South Durham, 
xxxviii. 25. 

— and sinkings, proposed record, xiv. 
8-27 ; xvi. 6. 

BoRLASE buddle, xxx. 147 ; and plate 

xxxvii. 
Borneo, gold, xxxiii. abs. 18, 60. 
— , — mining, xxxii, abs. 2-3. 
BoBNET hand-boring machine, xxxvii. 

117-120; plate xxviii. 
Borrowdale copper-mines, xxxiv. 1 16, 121. 

— graphite-mines, xxxiv. 116, 118, 119, 
120. 

— series, xxviii. 112; xxxi. 212; sec- 
tions, 237. 

borstel coal-seam, section, xxviii. 61. 
Boryslaw ozokerite, xxxvii, abs. 55 ; 
xxxviii. abs. 15-16. 

BOSE, PRAMATHA NaTH., qUOtcd, XXXiv. 

abs. 17, 75. 
Bosnia, manganese, xxxviii. abs. 66. 
BoswELL, Sam., lightning at KiiMttsworth 

colliery, xxx. 129. 
Botes gold-mine, xxxv. 88. 
Bottom and top coal taken together, viii. 

90. 

— block, Cleveland, xxxv. 117 ; sec- 
tions, 145. 

— hard coal-seam, Derbyshire, x. 119. 

— limestone, xxii. 116, 118; xxviii. 5, 
113, 114, 126, 129, 134; sections, 
155; xxxiv. 127, 130, 131, sections, 
136. 

— seam, Cleveland, section, xxxv. 145. 

— soft coal-seam, Derbyshire, x. 1 19. 
BoTY safety-lamp, i. 308, 315 ; xxxiii. 

abs. 39 ; xxxviii. abs. 38-41. 

— — — , height of flame cap, xxxviii. 
181. 

Boty-Rosenkrantz safety-lamp, experi- 
ments, xxxiv. 163. 

Boulby, section, v. 195. 

Boulder clay, xi. 85-88 ; xiu. 171-173 ; 
xxvii. 18; xxxi. 218-219; 'sections, 
237. 

Boulders in alluvial drilt, Nova Scotia, 
xxxi 161, 162. 

— — coal, Austria, xxxv. abs. 23. 

, Upper Silesia, xxxvii. abs. 32. 

Boulonnais coal-field, xxvii. 143-144, 148- 
150 ; maps, 163 ; section, 163. 

BouLTON and Watt engines, x. 122 ; 
xix. 208-209 ; plates xxxix.-xl. 

Boundary line between mountai • lime- 
stone and millstone grit, xiv. 43-45, 
71-71. 

— of southern coal-field, x. 75-79; 80-82. 
Bouquet de la Grye, — , quoted, xxxii. 

abs. 11. 
Bouriez, ~, patent fuel, xxvii. 184. 
Bourne, Peter, quoted, xxxiii. 12.3. 
— , safety-lamp, xii. 43. 
Bouse, xviii. 176. 

BorsQUET, DU, — , quoted, xxxiii abs. 4.">. 
BuissiNUAULT, -, quoted, xxxiii. ab8.52. 
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BouTAN, £.. quoted, xxxi. abs. 42. 
Bouteur, Belgian coal-mines, xxvii. 177. 
BouTiGNY, — , quoted, xi. 43. 
Boutilier coal-seam, xxiv. 196. 
Bouvy colliery, compressed-air machinery, 

xxi. 199-218 ; plate xxxiii. 
Bo VET, A. DE, quoted, xxxiii. abs. 21. 
BowDEN, J. W.y quoted, xxxviii. abs. 67. 
Bower electric coal-cutting machine, 

xxxviii. 32-33. 
Bowes, & Co., John, quoted, iii. app. 3. 
Bowes quarry, xxi. 259. 
Bowie tub, Ne ■ castle, hize of, xix. 182- 

183. 
Bowling iron, strength of, xxix. 216. 
BowLKER, T. J., ventilating fan, xxxi. 

93-1U4 ; plate xii 241-243 ; xxxii. 24, 

32, 33, 116-119, 120-121. 
Bowman, John, Seaton Burn boiler ex- 
plosion, xi. 33-34. 
Bowman, J. E., quoted, xi. 43. 
Bowness borehole, xxxiii. 129. 
BowRON, W. M., quoted, xxxv. abs. 8. 
Box, Thos., quoted, xxiv. 76. 
Boxes for ventilation experiments, vii. 

194, 209. 
Boyd, Edward Fen wick, i. 227 et seq. ; 

ii. 5, 6, 8, 80 ; iii. 6. 

— , abHtraction of explosive gas from coal- 
miiies, xix. 84. 

— , address, Glasgow 1870 meeting, xix. 

191. 
— , advav Cages of mechanical ventilation ^ 

xix. 233. 

— J air -com pressing michinery, RyhojJe^ 
xxi. 80, 82. 

— , air- vessels in pumping engines, xxi. 

154 et seq. , 
— , apparatus for saving breakage of coal, 

XXV. 262. 
— , appointment oj secretary, xii. 147. 
— , artificial sfon^, xxiii. 159-160. 
— , ascensional ventilation, viii. 10 e^ seq. 
— , Bainhridge safty-lamp, xxiii. 21, 

23-24 et seq. 
— , boiler accidents, xix. 48. 
— , — explosions, xi. 208. 
— , boring against water in coal-mines y xix. 

175, 176. 
— , Bristol coal-field, x. 115, 116. 
— , carboniferous limestone series of 

North Northumberland, ix. 185-225. 
— , — rocks of Cumberlaiid and Fumess, 

xxxiv. 137. 

— , of Scotland, xx. 155, 157. 

— , channel tunnel, xxxii. 22. 

— , Chesterfield coal-dust committee, xxix. 

21. 
— , chronicles of coal-trade, xvi. 5, 6. 
— , damficaticm if carboniferous, xiv. 71 ; 

XXV. 234-235 ; xxvi. 52. 
— , coal-cutting machines, xii. 49 ; xvii. 

35. 
— , coal-gas as a heat- producer, xxiii. 

63. 



Boyd, Edward Fenwick, coal-measures 

and oil produce of United States, xxv. 

101, 145-175; xxvi. 28-31. 
— , coal-mining in China, xv. 1. 
— , North For^nosa, xxxiv. 77-78, 

79. 
— , coal-washing apparatus, xxix. 170. 
— , compressed-air machines, xxii. 73. 
--, condensalion in 8team-pij)es, xxix. 13, 

14. 
— , Cornish and other pumping-engines, 

xix. 219. 
— , counterbalancing loinding-engines, xx. 

212,216. 
~ , Craig and Bidder safety-lamp lock, 

xix. 16. 
— , differential expansive pumping-engine, 

xxiii. 8, 12. 
— , direct-acting engine, Towneley, xv. 140. 
— , drift in coal-measures, xiii. 158, 160. 
~ , duration of northern coal-field, iii. 6. 
— , educalion of miniTig engineers, xxi. 38. 
— , enlargement oJ institute, xv. 79. 
— , enrolm>ent of institute under limited 

liability act, xxL 72. 
— , examinations, xxiv. 42-43. 
— , excavaling machinery, xx. 162. 
— , expansion gearing for winding -engines, 

xxix. 5. 
— , experiments vnth coal-dust, xxxiv. 

.307-308. 
^-, feeders ofwaler, v. 158. 
—, feeding of colliery horses, xxxii. 161. 
— , firing of steam-boilers, xix. 68. 
— , Flintshire cannel-seam, xix. 82, 83. 
— , Forbes gas indicator, xxix. 174. 
— , gas, Strafford main colliery, xviL 

57, 105, 101 et seq. 
— , geology of northern coal-field, xiiL 42, 

43, 45, 46, 47. 

— , Redesdale district, xxiii. 41. 

— , border districts, xi. 60-61, 196, 

197, 198, 199, 200, 201, 202, 203, 205. 
— , Glasgow 1870 meeting, xx. 183-184. 
^, Cowrie mines, Cape Breton, xxvi. 60 

et seq. 
-, Grafton Jones coal-getting machine, 

xix. 243. 
— , Guihal ventilator, Frameries, xvi. 8. 
— , Hall, T. Y., scholarship and. technical 

education, xix. 188. 
— , hand-gear for reversing winding-en- 
gines, xxvi. 149. 
— , Harkess rocks, xxvi. 128-129. 
— , haulage. East Tan field, xxix. 73. 
— , inaugural address, opening of Wood 

memorial hall, xxi. 223-234. 
— , inclination of boreholes, xxix. 71. 
--, incorporation of institute, xxvi. 53-54. 
— , increased number of vice-presidents, 

xi. 224. 
— , internal stress in cylindrical and 

spherical dams, xxxii. 213. 
— , jet -mining, xxxi. 58. 
— , joint meeting, 1872, xxi. 113, 157. 
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Boyd, Edwabd Pbnwiok, Jcmeaand Bid- 
der cocU-breaking machine^ xix. 10, 13. 
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42, 55, 60. 
Neunkirchen coal-dust experiments, 

xxxiv. 223-226 ; plate xxxviii. 
Building-stones, xxiii. 215 ; xxx. 122 ; 

xxxiv. abs. 32. 
BuissoN, — , quoted, xxxvii. abs. 71. 



Buisson coal-seam, xxxiv. abs. 37. 
Buitron pyrites-deposit, xxxvii. 51. 
Bukowina, mining, xxxiv. abs. 51. 
Bulgaria, coals, xxxiii. abs. 20. 
— , minerals, xxxv. abs. 50-51. 
Bulkhead, Hury reservoir, xxxiv, 261- 

262. 
Bull coal-vein, section, ii. 255. 

— iron smelting process, xxxiii. abs. 72. 

— lodes, xxxi. 158 ; section, 173. 
BuUer, New Zealand, coal-field, xxxv. 

187-188. 
Bullgill collieries, xxxiii. 129, 133, 134 ; 

sections, xxxii. 334-335, 356 ; xxxiii. 

149. 
Bullock Island, New South Wales, 

section, xxxvii. 146 ; plate xxxiv. 
Bully-Grenay colliery, xxvii. 159-160, 

279 ; plates xxxvi. -xxxvii. 
Bulman coal, ix. 204, 208, 209, 218, 220, 

223, 224, 225 ; xxxvii. 13, 20. 

seam, xxx. 125. 

Billow coal-seam, section, xxvii. 56. 
Bultfontein diamond-mine, xxxv. abs. 

18, 19. 
Bulwell plane, x. 154, 157, 158. 
Bunches, xxviii. 119, ; 120, 146; figures, 

XX viii, 155. 
Bundings, xviii. 175. 
Bunker Hill district, Broadbent safety- 
cage, xix. app. i. 7. 

— ~ — , Ormerod disconnecting hook, 
xix. app. i. 13. 

BuNNiNG, Ohas. Z., Brandt hydraidic- 

drillj xxxvi. 72. 
— , coal-mining, Warora, xxxviii. 77-169 ; 

plates iv.-iv. bis. 
— , description of instrument for levelling 

underground, xxvii. 3-6, 7, 128 ; plates 

i. -ii. 
— , instrument for ascertaining inclina- 
tion of boreholes, xxix. 61-70, 189, 

191 ; plates iii.-iv. 71. 
— , quoted, xxix. 91. 
— , fiecurite, xxxvi. 85. 
BuNNiNG, Theo Wood, abstracts of 

foreign papers, xxxi. 75 76 
— , American coal and oil regions, xxv. 

101. 
— , appointed secretary, xvi. 128, 129. 
— , balloting for members, xxvi. 160. 
— , barometer and thermometer readings, 

1869, xix. app. ii. 25-37, plates i.-viii. ; 

1870, XX. app. 1-7 ; plates i.-iv. ; 1871, 
xxi. app. 1-7 ; plates i.-iv. ; 1872, xxii. 
app. 1-7 ; plates i.-iv. ; 1873, xxiii app. 
1-7 ; plates i.-iv. ; 1874, xxiv. app. 1-7 ; 
plates i.-iv. ; 1875, xxv. app. 1-7 ; plates 
i.-iv. ; 1876, xxvi. app. 1-7, ; plates i.- 
iv. ; 1877, xxvii. app. 307-313 ; plates 
i.-iv. ; 1878, xxviii. app. 257-263 ; 
plates i.-iv. ; 1879, xxix. app. 249-255 ; 
plates i.-iv. ; 1880, xxx. app. 293-299 ; 
plates i.-iv. ; 1881, xxxi. app 249-255 ; 
plates i.-iv. ; 1882, xxxii. app. 371-377 ; 
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plates i.-iv. ; 1883, xxxiii. app. 239- 

•245; plates i.-iv. ; 1884, xxxiv. 309- 

315 ; plates i.-iv. ; 1885, xxxv. 247-253 ; 

plates i.-iv. ; 1886, xxxvi. 225-231; 

plates i.-iv.; 1887, xxxvii. 261-267; 

plates i. -iv. 
Bun NINO. Theo. Wood, Blanchet sys- 

tern of raising coal by atmospheric 

pressure, xxiii. 81-89, 90, 92 ; plate 

xxvi. 
— , boiler experiment 8^ xxix. 99-100. 
—, — iTuipectiony xxx. 268. 
— , breccia ga-shoi and earih-tremorH, 

xxxiv. 167, 170-171. 
— , coal-cutting macMnes, xvii. 34-35. 
— , coal goH a» a hea^ -producer , xxiii. 62. 
— , Conmh pumping -engine ySeftling.Hto7itSf 

xxi. 58, 103. 
— , counterbalancing enginen^ xxi. 218. 
— , — winding-engine»i xxv. 209. 
— , Crawiton deep boring -mojchine^ xxx 

266. 
— , detection of inflammable goHen, xxvii. 

292. 
— , Douglas safety lamp, xxxv. 67. 
— , earth-movements and ga^cs in mines, 

xxxvi. 121. 
— , engines used in British mercantile 

marine, xxiv. 105-124, 125 et seq., 250- 

253, 259, 260 ; plates xxi.-xxxi. 
— , experiments on board the Wear- 
dale, xviii. 105-106 ; plates xviii. -xxxiv. 

— , riveting, xviii. 10. 

— , — with coal-dust, xxviii. 164, 165 ; 

xxxiv. 249, 250, 300. 
— , federation of mining institutes, xxxvi. 

167-197. 
— , Fleuss apparatus for breathing in 

noxious gases, xxxi 197-202 ; plates 

xxxiii. -xxxvi. 
— , Galloway smoke coTunimer, xvii. 63. 
— , ga^*t, Strafford main colliery, xxv. 104. 
— , gases ocduded in coal, xxii. 137. 
— , Gomrie mines. Cape Breton, xxvi. 55- 

60, 61. 
— , incorporation of in'if itute, xxi. 289-290. 
— , Kind-Chaudron boring-system, xxi, 18. 
--, lightning in pit. Tan field Moor, xxx. 

42. 
— , Lewis and Maurice fire-damp indica- 
tor, xxxvi. 76. 
— , long wall working. East Hett on colliery , 

xxvi. 66, 67. 
— , mechanical effects of blown-out shots on 

ventilation, xxvi. 103 et seq 
— , mechanical stoking, xviii. 44 46, 47, 

86-88, 89, 'tseq. 
— , new coal -basin, Dutch Limburg, xxvi. 

15-28. 
— , non-conductinif covering for stea ' - 

pipes, xxxii. 175. 
— , Nova Scotian iron-ores, xxvi. 89. 
— , observations at Seaham colliery during 

sealing tip of Maudlin seam, xxxii. 

314. 



BuNNiNo, Theo. Wood, patents con- 

nected with mining operations, xvii. 

34, 54, app. ii. 3-72 ; plates i.-x. ; xviii. 

app. 1-34 ; xix. app. iii. 39-57 ; xx. 

app. ii. 9-21 ; xxi. app. ii. 9-19 ; xxii. 

app. ii. 9-27 ; xxiii. app. ii. 9 24 ; 

xxiv. app. ii. 9-27 ; xxv. app. ii. 9-28. 
— , Pider safety-lamp, xxxiv. 285-289 ; 

plate xl. 
— , portable hydraulic riveter, xviii. 13 

et seq., plates iv.-v. 
— , presentation to, xxxvii. 129 et seq, 
— , pressure of gas in solid coal, xxxii. 

316. 
— , prevention of spontaneous combustion, 

xxv. 107-116, 123 el seq,, 131-132, 178 

et seq,, plate Iii. 
— , quoted, xxxviii. 43, 220. 
— , reports on experiments with steam 

coal, Keyham, xiv. 47-65. 
— , report on riveting, xxi. 67-69 ; plate 

xiii. 
— , Russian coal-fields, xxiv., 151. 
— , secnrite, xxxvi. 85-86. 
— , Shaw marine boiler, xxvi. 98, 100. 
" , steam boilers, xvii. 108 el seq. 
-, Sunlight electric safety-lamp, xxxvii. 

115. 
• , Stvan improved electric safety -lamp, 

xxxvi. 8 et seq. , 56 et seq. 
~ , safety -lamps and shot- firing, xxiv. 172. 
— , smoke-consumers, xvii. 67-68 et seq. 
— , South Wales anthracite, xxxi. 191- 

193. 
— , Stephenson centenary, xxx. 133-134. 
— . translation of reports on Neunkirchen 

experiments with coal-dust, xxxiv. 

199-245, 297-299; plate xxxviii. 
— , valuation of mines, xxiii. 150. 
— , ventilation of mines, xxvi. 177, 178. 
— , Villepigue perforator, xx. 65-70 ; 

plate xxx. 
— , vjhiding engine toith self-acting variable 

expansion, xxvi. 116. 
— , Wolf safety-lamp, xxxiv. 291-294 -; 

plates xli-xlii. 
BuNSEN, Pbof., quoted, xxxviii. 69. 
— , burner, xxiii. 48 et seq, 
Bunter, xxviii. 11, 12-13; sections, 

xxviii. 65. 
Burdon Main colliery, ii. 272 ; xv. 220. 
BuRDON, W. W., Barkus, Jttn., and Co., 

quoted, app. iii. 6-7. 
Bureau, Ad., quoted, xxxv. abs. 24. 
Burgin dynamo, xxxiv. 12 ; plate iii. 
BuRLEKJH rock-drilling machines, xxi. 

•253. 
BuRLiNsoN, Jas., quoted, vi. 187-188. 
Burmah, earthquake, xxxvii 56. 
— , petroleum, xxxvi. abs. 11. 
Burn, Jas., longivall working at AnneMey 

colliery, xxi. 111. 
— , tail-rope committee^ s report, xviii. 61, 

62. 
Burnes, Sir Alex., quoted, ii. 226. 
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Burnett, — , feeding of colliery horses, 

xxxii. 162. 
Burnett composition for covering steam 

pipes, xxxii. .S5 et seq. 

— roller mining- wedge and nicking-ma- 
chine, xxxiv. 193-198; xxxv. 97-101.; 
plate xxxvii. 

Burning coal in mounds, viii. 11,3. 

— mountain, xxviii. 22. 
Burnlej', coal-seams, xv. 14. 

— collieries, endless-chain, xv. 94 ; xviii. 
61, 62. 

, friction of tubs, xvii. app. i. 87- 

88. 

, indirect-acting engines, xv. .S3, 94. 

Bumopfield colliery, xv. 245. 

Burns, David, CumJierland coil -field, 

xxxiii. 137. 
— , intrusion of whin sill, xxvii. 73-78, 

84-85, 297-299. 
— , quoted, xxxi. 66, 72. 
' — , supply of pure water and motive 

power to centres of population, xxviii. 

173-181. 
Bumswark Hill quarry, section, xi. 69. 
Burnwood coal and ironstone, section, ii. 

241, 246, 247. 
Bur radon, xxviii. 7. 

— collierv, ii. 277-278 ; viii. 26, 27 ; xv. 
253. " 

, direct-acting engine, xv. 142. 

, explosion, viii. 85-86, 137-138. 161- 

nOjplan facing 161 ; ix. 55-56. 

— to Whitley, viii., section, facing 32. 
BuRRELL, , quoted, iii. app. 2 and 3, 
Burrows, Geo., Linidhill co'liery-exp o- 

Hon, v. 288. 
Burryport, xxiii. 243. 
Burslem, ii. 242-243. 
Burt, Thomas, EJHa Lever prize, for 

Hafety-lamp'iy xxxiv. 296. 
Burton Beck iron-mine, xxxiv. 93. 

— Held, section, v. 203. 
Burtree dyke, xviii. 168, 169-170. 

— Pasture lead-mine, xix. 102, 103; xxiv. 
147. 

shaft, xxvii. 85 ; section, 299. 

Burtreeford dyke, xxv. 52. 
Burwood seam, vi. 47. 
Bushel, weight of, various places, xix. 
177, 182-183. 



Bussey's quarry, xxi. 262. 
Bu.stin, O., quoted, xxxi. abs. 7. 
Bustybank coal, ix. 11. 

seam, xiii. 42, 46, 47 ; xxxvii. 6, 

126 ; xxxviii. 49, 50, 52, 56, 57. 

— — , Browney colliery, xxviii. 106. 

_^ explosion, xxxiii. abs. 38. 

, good coking coal, viii. 112. 

, Kedheugh, faults, xxx\'iii. 49 

et f<eq. ; plates ii.-iii. 
Butcher, — , mechanical stoker, xx\ii. 

208-'210^/ seq. ; plates xxvi. -xxvii. 
Bute, Marquis of. Executors, quoted, 

iii. app. 7-8. 
Bute docks, xxiii. 237, 239. 
Buteland fell, xxii. 113, 117. 
Butte, Montana, mining-district, xxxiv. 

abs. 66 ; xxxvii. abs. 5. 
Butterknowle colliery, xv. 179. 
- dyke, ii. 111-112; iii. 7. 

— forty fathoms dyke, xii. 156. 
Butterley boiler explosion, xxxii. 194 ; 

plate xxvi. 
Butterley Company, longwall working, 

X. H"). 
Butterley park colliery, King safety- 
cage, xix. app. i. 9. 
, — disconnecting hook at, xix. 

app. i. 14. 
Butties, charter masters, x. 191-192. 
Hutty system, ii. 244-245. 
Butylene, xxii. 27. 
Buxton, G., quoted, xxxii. 189. 
Buxton, Wm., ventilation register and 

detector, x. 131, 133-135. 
Hye-laws, alteration, xxxvnii. 76a-76b, 

183-185. 
Bye- wash, Hury reservoir, xxxiv. 261. 
Byer Moor, boiler-explosion, xi. 207-208 

214215. 
Byers (rreen colliery, xv. 243. 

— , Calow safety -cage, xvi. 24, 28. 

-, utilization of gases from coke- 
ovens, xxii. 156, 157. 

Byreburn coal-seams, plan, xi. 74. 
Byreburnfoot, section, xi. 75. 
Byreburnside workings, section, xi. 75. 
Byrne, A., quoted, v. 182. 
Byron colliery, Haltwhistle, Bowlker 

and ^v atson fan, xxxi. 100 ; xxxii. 

26-27. 



Cacciatore seismometer, xxxiv. abs. 

65. 
Cackett, J. T., quoted, xxxvii. 85. 
Cadegal inclined plane, xxxv. abs. 64. 
Cadibona coal-tield, xxxiii. abs. 28. 
Cadzow colliery, Guibal fan, xxvii. 107. 
Caermarthenshire, coal production, xxxi. 

180. 
Caerphilly, boring, xxx. 94. 
Caerwys, xxv. 82, 83, 86, 87. 



Cage-accident, Walker colliery, xi. 161. 
Cage-catches, xxxvii. abs. 42-43 ; xxxviii 

abs. 16. 
Cage-keps, xxvii. 50 ; figure, xxvii. 56. 
Cages, X. 17-18, 53. 
— , Belgian pits, regulations, xxxiv. 267- 

268. 

, Clifton Hall colliery, xv. 25, 36 ; 

plate vii. 
— , Warora colliery, xxxviii. 106. 
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Cail, Richard, Newcastle water supply, 

xxiv. 55-56. 
Cail and Co., works, xxvii. 272-273. 
Cail and Glover, safety-lamp, xvii. 

38-40. 
Caillaux, Alf., quoted, xxv. 73, 75. 
Cairo and Alexandria railway, viii. 74-75. 
Caisses de prevoyance, Belgium, xiii. 41, 

57-68, 103-104, 157-168; xiv. 39-41, 

69-70. 
Caistor, xxiv. 24. 
Caking-coal not liable to spontaneous 

combustion, x. 168, 173, 175. 178. 
Calais to St. Pol, section, xxxii. 23. 
Calamine, xxv. 81-82. 
Calamites, New South Wales, figured, 

vi., 34 ; plate iii. 

— in coal, xi. 173. 

Calanus pyrites mine, xxxvii. 32. 
Calciferous sandstone, MacLaren, xxv. 

232233. 

series, xx. 132-140; xxx. 121, 123. 

Calcium chloride, gold extraction, xxxvii. 

abs. 60. 

— phosphate, xii. 206. 

Calculations of growth of seams, xii. 

31-32. 
Calculator, Bainbridge, xxxiv. 139-142 ; 

and plate xix. j 

Caldbeck, xxxi. 218. { 

— Fell lead-mines, xxxiv. 119-120, 121. ' 
Caldside coal-seam, ix. 203 ; xxx. 124 ; I 

xxxvii. 13, 19. 
Caldwkll, \V., quoted, xxvi. 97. 
(Caledonia colliery, xix. 142, 151, 159 ; 

xxiv. 203. 
California, cinnabar deposits, xxxiii. 

abs. 37. 
— , El Boleo, copper, xxxvi. abs. 7. 
— , geology, xxxiv. abs. 18. 
— , gold -bearing gravels, xxxv. abs. 41. 
— , New Almaden, quicksilver deposits, 

xxx viii. abs. 8. 

— pit, Wigan, accident, xvi. 33. 

, — , endless rope, xvii. app. i. 106- 

107 ; plates xlL-xlu. 
Callerton district, coal-seams, xxxvii. 7. 
Calmoutiers iron-ore, analysis, xxv. 75. 
Calorific power, French coals, xxxvii. 

abs. 87-88. 
, Hartley coal, xiv. 51-52, 57, 59, 

60, 64. 
, various coals, iv. 283 ; xii. 199 ; 

xiv. 49 ; xvii. 72, 74 et seq. 
, Welsh coals, xiv. 53, 57, 59. 

— value of coal, xii. 199. 
Calorimeters, Berthelot, xxxvii. abs. 87. 
— , Favre and Silbermann, xxxvii. abs. 

87. 
— , Thompson, xxxvii. abs. 86-87. 
Calow, J. T., disconnecting-hook, xix. 

app. i. 13-14 ; plate xv. 
— , safety-cage, xv. 108-120 ; plates xv. 

XX. ; xvi. 2.^-30 ; xix. app. i. 7-9, 22- 

23 ; plate vii, 



Calvert, Prof. Crace, desulphurization 
process, viii. 121 ; xxii. 11. 

— , quoted, xi. 21. 

Cambessedes, F., quoted, xxxvi. abs. 
43. 

— , safety-lamp, xxxvi. abs. 43. 

Cambois colliery, horses, xxxii. 109. 

, indiarubber cushions for pit-pul- 
leys, XX. 80 ; plate xxxiii. 

, plant, xxxvi. 205-206. 

, winding-engines, xv. 142. 

, wrought-iron beam, xvi. 128. 

Cambrian formation, xi. 130, 131. 

— — , manganese-ore, Merionethshire, 
xxxvi. 103-117; plates xvi. -xix. 

Cameron, A. S., special steam-pump, 

xvii. 87-94, 113 ; plate vii. 
— , pump, Australia, xxxviii. 16. 
Camerton, viii. 150 ; xxxiii. 124, 125, 134, 

139. 

— colHerv, xxxiv. 110. 
Cammin borehole, xxvii. 38. 
Campani, G., Italian lignites, xxxvii. 

abs. 37. 
Campanil hsematite, xxxiii. 213, 214. 

, analyses, 215. 

Campbelton, Nova Scotia, xxiv. 179. 
Campbon cement, xxvi. abs. 23-24. 
Camphausen collieries, xxvii. 187 ; 

xxxvii. abs. 79. 

, explosion, xxxiv. 245-246. 

, shafts, xxxii. abs. 66-67. 

Campion, John, quoted, xxxii. 53. 
Camprodon, xxxvi. 38, 39; section, 

40. 
Cam stamps, xxx. 138 ; plate xxx. 
Canada, anthracite, xxvii. 236, 241. 
— , apatite, xxxiv. abs. 23 ; xxxvii. abs. 

37. 
— , clay-ironstone, analyses, xxvii. 230. 
— , coal production, xxxvii abs. 78. 
— , coals, xxvii. 213-241. 
— , coke, analyses, xxvii. 230.' 
— , frontier, xxiv. 237. 
— , gold-bearing mispickel veins, xxxi. 

abs. 41. 
— , iron-ores, xxxvii. abs. 8. 
Canalization of rivers, xxxii. abs. 11 ; 

xxxv. 232-233. 
Canal, underground, Orbo, xxxvi. 119. 
— , Derby and Nottingham, x. 121, 123. 
Canals, iv. 61, 69 ; xxxv. 232-233. 
Canaval, Dr. Richard, quoted, xxxiv. 

abs. 62. 
Cancer coal, ix. 204 ; xxxvii. 13, 20. 
Candler, Thomas E., method of survey. 

ing with the loose needle among rails, 

etc., xxxi. 33-40. 
— , Thompson centrifugal pulverizer, 

xxxiii. 107-120, and plate iv. 
Candles, electric, xxxiv. 39. 

— in mines, danger of, vii. 56. 

Cannel band coal-seam, sections, xxxii. 
327-330, 332, 333, 335, 348, 349; 
xxxiii. 133-135, 
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Cannel coal, ii. 140-143 ; iii. 12, 17 ; iv. 
133. 

, Alaska, xxxviii. abs. 19. 

, eases yielded, xxvi. 35, 36. 

, New South Wales, vi. 46. 

, not liable to spontaneous combus- 
tion, X. 175, 176. 

seam, xxxvii. 15. 

— pits, experiments, i. 66-68. 
Cannock and Rugeley, Guibal fan, xxvii. 

106, 107. 

— Chase collieries, Cooke ventilator, 
xxvi. 154. 

, Guibal fan, xxvi. 167. 

, Kind-Chaudron system, xxx. 

45. 

, lightning, xxx. 131. 

, luunmelT ventilator, xxvi. 156. 

, rope-haulage, xxix. 71-72. 

Canobie or Canonbie, viii. 142-143, 155, 

158, 159. 
— , boring, xi. 61. 
— , coal.field, xi. 117 ; plan and sections, 

75, 76 ; xiii. 44, 45 ; section, 44 ; xxxiii. 

130. 
— , coal-formation, xi. 60-63, 65-88. 

— colliery, section, xi. 78. 
Canterbury, New Zealand, coal-fields, 

XXXV. 196-200 ; section, 220. 
Canton, mines near, xv. 71. 
Cape Breton, coal-field, xix. 137-164; 

xxiv. 173-189. 

, coals, xxvii. 215-228. 

, geological map, facing xiv. 15. 

, Gowrie coal-field, xxvi. 55-62 ; 

plate viL 

, iron-ores, xxvi. 85-86. 

, submarine coal, xxiv. 173-189, and 

plate xxxiv. 

, Sydney coal-field, xxiv. 191. 

Cape Canso, xxi. 151, 152. 

Cape of Good Hope, diamond mines, 

xxxiiL abs. 41. 
Capell, Rev. G. M., ventilating fan, 

xxxviii. abs. 9. 
Capital embarked in coal-trade, ii. 25 ; 

xxxiii. 229. 

— required, iv. 29. 

— sunk in canals, railways, and shipping, 
iv. 69, 72. 

collieries, iv. 56, 60, 68, 290, 294. 

, Great Northern coal-field, x. 

56. 
Capo Becco, manganese-mine, xxxiv. 145, 

149, 156; sections, xxxiv. 158. 

— Rosso, manganese-mine, xxxiv. 145, 
146, 156 ; plan and sections, 158. 

Captant piston, pump with, xxxviii. abs. 

70. 
Car House colliery, Rotherham, Schiele 

ventilator, xxx. 279. 
Caratal gold-fields, A'enezuela, xxxiv. 

abs. 46. 
Carbo-Devonian strata, xxxvi. 37 ; 

section, 40. 



Carbon, relation to gases in coke burning, 
viii. 1 15 ft 8€q. 

— dioxide, blowers, xxxvii. abs. 32-34, 
72. 

, eflfects on respiration, ii. 7-10. 

in mines, xxix. 173-174, 176 ; 

xxxviii. 67-68. 

, outbursts, xxxii. abs. 28. 

used to prevent combustion, xxv. 

108, 116, 122-123 et seq,, 178 et aeq. 
Carbon monoxide, xxxviii. abe. 55. 

, as a heat producer, xxiii. 113. 

, efifects of, xii. 9 et seq. 

, experiments on flame, xxvii. 66-70. 

, formation, in furnaces, xix. 67. 

, New Hartley colliery, xL 160 ; 

xxiL 11-202. 

, test for, xxxviii. abs. 55. 

Carbonaceous matter in altered lime- 
stone, xxvii. 77, 79, 299. 
Carbonate of lime, pure, xxv. 83, 87. 
Carbonato de hierro, siderite, xxxiii. 213, 

214, 216. 

, — , analyses, 215. 

Carbondale, U.S.A., xiii. 29, 31. 
Carboniferous formation, xiv. 17. 
, North of England, correlation of 

coal-seams, xxxvii. 3-25, 123-128 ; plate 

i. 

— -, Scotland, xx. 131-157; plate 
xxxv6. 

, Western Liguria, xxxvii. abs. 2. 

— insects, xxxiv. abs. 65. 

— iron-ores, xxxv. 105. 

— limestone, iii. 22 ; x. 53 ; xi. 68-72, 103, 
126-127; XX. 140-144; xxv. 84-85; 
xxviii. 112-115, 125-128; sections, 155. 
2il; xxxi. 214-217; sections, 237; 
xxxu. 354; xxxiv. 126-127, 135; 
sections, 136. 

, coal, xxxiii. 123, 127, 13:>-136. 

, Cumberland, xi. 188. 

, mining, xix. 92-95, 102-111. 

, North Northumberland, ix. 185- 

225. 

— — , — of England, mining, xviii. 
150-151, 163-182; plates xiii. -xUv. 

, outcrop. Midlands, x. 118, 138. 

, South Durham and North York- 

shire, xxi. 251-270 ; plates xxxiv. -xli. 
series, Northumberland, xxviii. 3-7. 

— period, xi. 123-124, 131-133. 

— rocks, Cumberland and Fumess, 
xxxiv. 125-137 ; plates xiii. -xviii. 

, India, xxxviii. 78. 

, Northern England, xxvi. 48-52. 

, Northumbria, fossils xii. 207-231. 

— series, classification of, xiv. 9 et seq., 
.•54-.S6, 43-4.1. 

- spiders, xxxiv. abs. 61. 

— strata, xxxi. 212-218. 
, India, xxxii. 150. 

— system, larger divisions, Northumber- 
land, xxv. 225-237; plate Ixx; xxvi. 
48-62. 
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Carbonite, xxxiii. aba. 64 ; xxxvi. abe. 

27. 
— , analysis, xxxiii. abs. 64. 
— , experiments with, xxxviii abs. 2f)-28, 

67. 
Carbonization of oak, xxxvi. abs 1. 
Carbons for arc lights, xxxiv. 59-60. 
Carburetted hydrogen, inflammability of, 

i. 266. 

, light, ix. 20-24 et aeq, 

, — , Derby collieries, x. 122. 

, ~, South Staffordshire, x. 193. 

Cabcanagubs, — , quoted, xxxiii abs. 1 10. 
Cardiff, xxui. 236-237. 

— meeting, xxiii. 177. 
Cardium, Formosa, xxxiv. 82. 
Carets Bbothebs, quoted, xxvi. 109. 
Cabgill, David, quoted, xxv. 124. 
Cabgill, Wm., quoted, xiii. 112. 
Carinthia, gold, xxxiv. abs. 62. 

— , minerals, xxxv. abs. 16. 
— , tertiary coals, xxxvii. abs. 61. 
Cariteth coal-seam, sections, xi. 106. 
Carl coal-seam, xxviii. 39 ; section, xxviii. 

69. 
Carline, Alsace, sinking, xx. l!)4. 
Carlinnow mines, gunpowder accident, 

xxxiiiL 8. 
Carlo Forte, xxxiv. 146, 148, 156. 
Carlowitz coal-seam, section, xxviii. 64. 
Carlton, v. 203, 
Carnall, R. von, quoted, ix. 54 ; letter 

from, 83-84. 
Carnot, Ad., quoted, xxxv. abs. 1, 16. 
Carolina,North, coal-fields, xxxv. abs. 26. 
Carr, Chas. , Burradon colliery explosion, 

viu. 162-163 
— , quoted, xv.,297. 

Carr, Wm. Cochran, quoted, xxviii. 86. 
Carr and Partners, quoted, iii. app. 6. 
Carr Bros. & Co., quoted, xi. 143 etseq, 
Carr disintegrator, xxvii. 199 ; xxviii. 

166, 158 ; xxxviii. 86. 
Carr^ refrigerators, xxxiii. abs. 88. 
Carrett, Marshall & Co., coed-cutting 

machines f xiv. 83, 119 et seq. 
Carriage of coal, iv. 284-286. 291 ; xxiv. 

9. 

gypsum, XXX. 66. 

ore, ii. 106. 

Carriages, coal-mines,, friction, iii. 249- 

260. 
Carrington, T., v'ire-tramways^ xx. 217. 
Carrock Fell copper-mines, xxxiv. 120, 

122. 
Carrola, cavernous regions of, iv. 94. 
Carroll, Philip, quoted, xxxviii. abs. 

50. 
Carroll County, copper deposits, xxxi. 

abs. 40. 
Carres coal-seam, xxiv. 178, 183, 194. 

— crag, section, xxi. 270. 

— cross vein, xviii. 170. 

Carrying capacity of ships, xxxvi. 138. 
Cartage of ore, Bilbao, xxxiii. 220. 



Carting of coal, cost, iv. 198, 199. 

Cartmel, xxxi. 229, 230. 

Cartridges, lime, xxxii. 67. 

— , safety, xxxvL abs. 26. 

— , sand, xxxvii. abs. 7. 

— , water, xxxvi. abs. 25, 46. 

Cartsbog colliery, section, to Sewing. 

shields, xviii., plate xliii. 
Carvin Colliery Co., xxvii. 169. 
Carwinlaybum fault, section, xi. 80. 
Cascajo, xxxiv. abs. 47. 
Cascara, copper precipitate, xxxvii. 49. 
Casebourne, C. T., quoted, xxxviii. 21. 
Casella anemometers, xxx. 276, 277- 

278 ; xxxviii. 206. 
Cash, soft black shale, xxxii. 322. 
( assop colliery, xv. 238, 266. 
Cast-iron boiler, Harrison, xvi. 30, 36- 

40 ; plates vi. - viii. ; 43. 
props, in longwall working, xxi. 6, 

105 et 8eq. ; plate xxvi. 

rails, xii. 194. 

Caste, VVarora pitmen, xxxviii. 116. 
Castel, —, quoted, xxxii. abs. 6 ; xxxviii. 

62. 
Castelnau — , UB, quoted, xxxii. abs. 

28 ; xxxvi. abs. 43. 
Castelnuova, coal-field, xxxiii. abs. 28. 
-, lignite, xxxvii. abs. 37. 
Castle Eden, coal-measures, vi. 11-12. 

colliery, xv. 239. 

, depths of shafts, xii. 19, 46-47. 

, horses, xxxii. 107, 172. 

, plant, xxxvi. 214. 

, pumping-engine, xxi. 156, 167. 

, sections, xiii. 208, 209. 

, sinking, v. 168 ; xi. 12, 13. 

, ventilation, vi. 167 et seq, 

, — experiments, i. 206-207 ; 

xii. 83. 
Castro-Urdiales, shipment of ores, 

xxxiu. 203-204. 
Catalogue of minerals, xi. app. 10-11. 
--proposed, vii. 180. 
Catalonia, coal-measures, xxxvi. 33-42 ; 

plates ii.-v. 
Catches for cages, safety, xxxvii. abs. 42. 

— for inclines, xxxvii. abs. 30. 
Catchpins on engine beams, xii. 5, 6 e< 

seq. 
Catelin, — DE, quoted, xxxvii. abs. 71. 
Catrice apparatus for relighting locked 

safety-lamps, xxxvii. abs. 64. 
Catscope, xxxiv. 91. 
Caucasus, naptha, xxxvii. abs. 68. 
- , petroleum-industry, xxxiv. abs. 70-71. 
— , sulphur, Xxxiii. abs. 32. 
— , TkibouUi coal-field, xxxvii. 89-100 ; 

plates xxii. -xxvii. 
Caum, comb or coam, xxxii. 322. 
Causes, affecting northern coal trade, xii. 

194-196. 

— of boiler explosions, xv. 6-11, 43-47; 
xxviii. 250 ; xxix. 36, 47, 48 et seq. ; 
xxxii. 193-197, and plates xxvi. -xxvii. 
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Causes of explosion of Ryhope air- 
receiver, xxxvii. 202-203. 

explosions in mines, xxxi. abs. 8. 

Gausse d'Aveyron, section, xxv. 78. 

Caversham sandstone, xxxv. 202. 

Caves in magnesian limestone, xxxiii. 
171173. 

Cavities in altered limestone, xxvii. 76- 
77. 

Cawthome, xxv. 13, 14, 16. 

Caythorpe, Lincolnshire, xxiv. 24, 28. 

— , — , iron ore deposits, xxxv. 119-121. 

— , — , , analysis, xxxv. 120. 

— , — , , general sections, xxxv. 

146. 

— , — , , output, xxxv. 121. 

Cayuela, blue schist, xxxvii. 84. 

Cely iron smelting process, xxxiii. abs. 
72-73. 

Celynen colliery, air-crossings, xxxi. 15 ; 
plate i. 

, Waddle fan, xxxvii. 183. 

, workings, xxxi. plate ix. 

Cement, beds, xxxi. 204. 

— , experiments, ix. 142-143, 144-147. 

— from blast furnace slag, xxxv. abs. 
20. 

— manufacture, xxiv. 82, 83 ; xxx. 64, 
124. 

~ stones, XX. 133 ; xxiv. 27 ; xxv. 82, 
88 ; xxx. 123-124 ; section,. 127 ; Jcxxii. 
62. 

— tubbing, ix. 74, 182. 

— walling, ix. 6S.70, 73-74, 142-149, 173, 
176 et seq. ; sketch facing ix. 73. 

Cements, magnesian, xxxvi. abs. 23. 

— and mortars, permeability, xxxviii. 
abs. 21. 

Cennant Egryn brook, xxxvi. 104. 
Centenary, Stephenson, xxx. 133-134. 
Centennial exhibition, xxv. 101, 145. 

— gold veins, assay, xxxv. abs. 10. 
Central America, coal and iron, xxxv. 

abs. 32. 

— Belgian coal-field, xxxii. abs. 28. 

— Europe, mineral oils, xxxiii. abs. 29. 

— Northumberland railway, xxxi. 203. 
204. 

— press swing bridge, xxii. 66-67 ; plate 
xvii. ; xxii. 152. 

— Russian coal-field, xxiv. 4-7 ; map, 22. 
Centrifugal blower, experiments, xxxviii. 

abs. 48-49. 

— fans, properties of, xviii. 135-136. 

, regulator for, xxxv. abs. 72. 

^ theory, xxxvii. abs. 51-52. 

— pulverizer, Thompson, xxxiii. 107-120 ; 
plate iv. 235-237. 

— ventilating machines, advantages of, 
xxvi. 161-184; plate xxvi.; xxvii. 107 
ei seq. 

Centring, suspended, xxxii. abs. 81. 
Cerberus dyke, xxviii. 21. 
Cerro de Mercado iron-ore, xxxiii. abs. 49. 
Cerussite, xxv. 83. 



Cetate Mare, Transylvania, xxxv. 83. 
Ceylon, proposed wire-tramway, xx. 4 et 

seq.; mates ii.-v. viii. x. xi. xx.-xxiii. 
Chabaud Latour pits, Anzin, xxvii. 268. 
Chabrand, Ern., quoted, xxxv. abs. 3, 

20. 
Chain, counterbalance, xx. 208-211; plates 

lix.-lx. 
— , endless, xviii. 61-62, 72 ; xx. 3 et seq, 
— . — , cost, xviii. 71 e^ seq, 
— , — , Spain, xxxiii. 187-212; plates xvi.- 

xix. 
— , -, system of, xvii. app. i. 54-92, 142- 

144, 153-159, 168, 170 et seq.; plates 

x.-xxxiv. xxxvi. lii. liii. 

— pumps, X. 120. 

, Bastier, xv. 34-35, 124-127, 136- 

140, 147-155 ; plate xxi. ; xvi. Hi', 133. 

Chains, strength of, vii. 215 et seq,; xi. 
161. 

Chair-sleepers, Legrand, xvii. 32 ; plate 
iv. 

Chaldron, weight of, xix. 178, 180, 181. 

Chalk, Shank quarry, viii. 149. 

— farm, viii. 68. 

Chalmeton, F., quoted, xxxii. abs. 16. 
Chalon, p. F., quoted, xxxvii. abs. 28, 

29. 
Chaloner, Sir Thos., quoted, xxxi. 50. 
Chalybeate mine- waters, iv. 271 ; v. 21- 

23. 
Chambers, — , Silkstone and Bamsley 

coal-seams, xxv. 20. 
Chambers, A. M., federation of mining 

imtitutes, xxxvii. 163, 165, 173, 176. 
— jjmnt committee on mechanical venti- 

latorSy xxxvii. 186. 
Chambers, Robt., quoted, xxxvi. 47. 
Chambli, Anatolia, iii. 63. 
Champion, Capt., quoted, xxvii. 139. 
Chance, Dr., quoted, xxxi. 87-90, 91. 
Chance, H. M., quoted, xxxii. abs. 83; 

xxxv. abs. 25 ; xxxvii. abs. 57. 
Chance patent stone, xxiii. 158. 
Chanda coal-field, xxxvii. 77 et seq, 

xxxviii. 77, 80, 82, 84, 130, 153, 108, 

169. 
Chandler water-gauge, xi. 218. 
Change of character of coal-seams, xxiv 

Changes, chemical, iv. 279-281. 

— in classification, xxv. 233-234. 

— made in pumping machinery, iv. 274-. 
279. 

— of climate, xiii. 179-182, 183-184. 
density of air in mines, iv. 9 et seq, , 

vii. 115-126, 129-131, IZ^etseq. 
level of land, xiii. 182-183 ; xiv. 

2-3, 4. 

temperature in airways of minea 

iii. 87 etse.q,, 352. 
Channel Tunnel, xxxii. 3-23 ; plates 

i.-vi. 55-57 ; xxxiii. aba. 47. 
Chanselle, J. , quoted, xxix. 19; xxxiii, 

abs. 85 ; xxxv. abs. 29. 
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Chapel Bank colliery, xxxiv. 111-112. 

— Point coal-seam, xxiv. 193. 

Chapel town collieries, Copp^e coke-ovens 

xxii. 82. 
Chaper, — , quoted, xxxii. abs. 5 ; xxxvi. 

abs. 10, 37. 
Chapin, Lake Superior, iron -mine, xxxviii. 

abs. 28-29. 
Chapman, Wm., quoted, xii. 36, 37 ; xv. 

223-224. 
Chapman locomotive, viii. 48. 
Character of haematite deposits, xxviii. 

118-137 ; figures, 165. 

igneous rocks, xx. 165, 167. 

inhabitants, Formosa, xxxiv. 73. 

Nova Scotian coals, xxvii. 216 et seq. 

strata, iv. 291. 

Welsh people, xxiii. 234. 

workpeople, Russia, xxiv. 7. 

Characteristic fossils, xi. 68, 71, 76-77, 

81 ; XXV. 62-64, 66, 69. 70, 73-75 ; xxvi. 

75, 82; xxviii. 5, 13-17; xxxi. 165- 

156;xxxiii. 76-77; xxxv.llO, 117, 119, 

122, 127, 138, 141, 142. 
Characteristics of auriferous veins, xxxi. 

156-160. 

natural pits, xxiii. 68, 97. 

Charcoal, xiv. 22, 23. 

— , calorific value, xvii. 72. 

— bla&t-fumaces, xxxiii. abs. 95. 
, Derbyshire, x. 120-121. 

— iron, production, viii. 126, 127. 

— vein-coal, xxiii. 211. 

Charges on coal, ii. 193-194 ; iii. 66 ; 

iv. 138. 

traffic, viii. 60. 

Chargeur, Belgian coal-mines, xxvii. 177. 
Charging oil-shale retorts, apparatus, xx. 

180-182 ; plate xlix. 
Charleroi, iv. 296, 297, 298. 
— , coal, xxxvii. abs. 88. 
Charles, — , quoted, xxxiv. 22, 51. 
Charles pit, Waratah, xxxviii. 13-16 ; 

plate i. 
Charlestown, earthquake, xxxvii. 56. 
Charlon, — , quoted, xxxviii. 63. 
Charlotte coal-seam, section, xxviii. 59. 
Charlton, — , quoted, x. 125. 
Charlton, Dr., quoted, ii. 97. 
Charoijsset, — , quoted, xxxi. abs. 10 ; 

xxxii. abs. 14 ; xxxiii. abs. 83. 
Charred coal, viii. 126-127. 
Charter for Institute, proposed, xxii. 2, 

23. 

— granted to Institute, xxvi. 63. 

— masters. South Staffordshire, x. 191- 
192. 

— and by^-laws of Institute, xxvii. pages 
xliii. -Iv. 

Charters and grants, xxxiv. 85, 86, 116. 
Chastelain, — , Kind-Chaudron boring 

systeniy xxl. 19-20. 
— , quoted, xxi. 10 et seq. 
Chat moss, viii. 59. 
Chatalalsy, Anatolia, iii. 66. 



Chatershaugh colliery, xv. 206, 207. 
Chatham dockyard, boring, xxx. 96. 
Chatterly colliery, pumping apparatus, 

XV. 38-39. 
Chaudron, — , quoted, xxi. 10 et seq. 
Chausselle, — , quoted, xxix. 19. 
Chavanne, — , quoted, xxxiv. abs. 14. 
Chavatte, E., quoted, xxxii. abs. 51. 
Chaytors, — , quoted, iii. app. 3. 
Cheap fuel, xxxvi. 131-132. 

— mming and miUinjz, xxxvii. abs. 76-76. 
Cheapness of food, Transylvania, xxxv. 

89. 
Cheeks of veins, xviii. 166; xxviii. 120, 

121, 122. 
Che-Kiang, province of, xv. 68, 69, 70. 
Cheltenham, mineral water-feeders, v. 

158. 
Chemical changes, vii. 96, 101. 

— composition of foods, xxxii. 64-66 et 
seq. 

— equations, iii. 21 ; xxxv. 147, 163. 

— reactions, xxxi. 231-232. 

— temperament of mines, xxxii. abs. 25. 
Cherra Poonjee, coal, xxxviii. 158. 
Chert, XXV. 82, 87 ; xxxvii. 96, 147. 
Cheshire, coal, x. 66. 

Chesneau, — , Cuvelier lock for safety- 

lamps, xxxvi. 53. 
— , quoted, xxxiii. abs. 68. 
Chester and Holyhead railway, viii. 74 

— Basin, Nova Scotia, xxxi. 163. 

— County, U.S.A., xxxi. abs. 43. 
Chester-le-Street boring, section, xiii. 76. 
Chesterfield canal, x. 121, 123. 

— County, Virginia, xxxiii. abs. 64. 
Chesteritield and Derbyshire In- 
stitute, xxxvii. 157 et seq. 

— , coal-dust explosions, xxix. 19-20. 
Chesterwood, xiii. 113. 

— black band, xxxvii. 12. 
Chesbnut coal. xiii. 28. 
Chevallier, Prof., quoted, ix. 86-87, 

88. 
Che VALUER, Temple, letters, vi. 201- 

202. 
Cheviot Hills, section, xi. 118; xiii. 43, 

44 ; XXV. 51-52, 65, 232, 23.S, 236, 237 ; 

xxx. 121, 122, 124-126 ; section, 127. 
Ch.evron, manganese-ore, analyses, xxxvi. 

114. 

— , -« , deposit, xxxvi. 105, 112. 

— , rhodochroisite, xxxiv. abs. 37. 
Chief iron-ore horizons, xxv. 60-61. 
Chiegnecto colUery, xix. 117-118, 121. 
Chile, copper, xxxii. abs. 61. 
— , natural ferric sulphates, xxxviii. 

abs. 2. 
Chilton colliery, Root ventilator, xxvi. 

171, 172 ; xxvii. 101 ; xxx. 284. 
Chimney, boiler, xxix. 94 ; plate x. 
— , damaged by lightning, xxxvi. 47, 48. 
— , Marsden, xxxiii. 170. 

— comer, Cape Breton, xix. 138-139 ; 
xxiv. 181. 
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Chimney with Guibal fan, xiv. 77 ; xvi. 

18 et seq.; xix. 2. 
Chimneys, v. 60. 
China, coal-mining, xv. 1, 67-74 ; plate 

xiv. 
— , coal production, xxxvii. abs. 78. 
— , Formosa, coal- fields, xxxiv, 67-79, 190. 
• — , iron and coal, xxxiii. abs. 27. 
— , Northern, coal-mining, xxxvii. abs. 

23-24. 

— band coal-seam, xxxiii. 122, 123, 124, 
139. 

— clay, XXX. 124. 

Chinese brick or earth furnace, xxxvi. 
abs. 5. 

— coals, xxxvii. abs. 17-18. 

— ^old mine, Borneo, xxxii. abs. 2-3. 

— Ignorance, xxxiv. 73-74. 

— iron-ore, analysis, xxxiii. abs. 27. 

— method of working coal, xv. 178. 

— system of boring, ii. 58. 
Chirm coal, xxxvii. 13. 

— limestone, xxxvii. 13. 

Chloritic schist, xxxvi. 107-109, 111-113 ; 

diagrams, xxxvi. 118. 
Chocks, XXX. 20. 

— in pillar working, ix. 27, 29. 
Choffat, Paul, quoted, xxxv. abs. 30. 
Choi coals, xxxiv. abs. 18. 
Choke-damp, coimteraction of, ii. 35-46, 

97 ^ seq. 
, Hartley colliery, deaths from, xii. 

14. 

, means of penetrating, ii. 7, 87, 99. 

, South Staffordshire, x. 193, 194. 

indicator, Ansell, xv. 165. 

Choppin^ton colliery, plant, xxxvi. 205. 
Chopwell boring, xxv. 23. 

— colliery, ii. 271, 273 ; xv. 212. 
Choushazar, Anatolia, iii. 64, 
Chromite, Andaman Isles, xxxiv. abs. 15. 
Chromium, New Caledonia, xxxvii. abs. 

68. 
Chronicles and records, northern coal 

trade, xv. 176-281 ; xvi. 5-6. 
Chronology, xi. 163-166. 
Chubb, C. J., quoted, xix. 11, 6-\ 
Church, A. H., quoted, xxxvi. 115. 
CfiUBCH, Jabbz, improvements in coke- 
manufacture, ix. 46-47, 50-51. 
— , quoted, ix. 9, 11, 41. 
Cilli, Styria, iv. 64, 66, 76, 83-85 ; map, 

106 ; xxxiv. abs. 14. 
Cinder coal, iii. 21 ; xii. 200. 
Cinderhill colliery, Nottinghamshire, 

endless-rope, xvi. 105 ; xvii. app. i. 

114-116; plates xlvi-xlvii. 
, — , winning and working, x. 149- 

159 ; plan of workings, facing, 153. 
Cinder-ovens, xxiv. 105-111. 
Ciply, phosphate-deposits, xxxiii. abs. 18. 
Circassian coal-seams, xxiv. 151. 
Circular buddies, xxvii. 20; plate 22. 

— coke-ovens, viii. 1 14 et seq. ; ix. 6. 

— seams in boilers, xx. 59 et seq. 



Circulation in cylindrical boilers, method 
of increasing, xx. 126-126 ; plate 

xxxv A. 

— in marine boilers, want of, xxiv. 119, 

— of air in mines, iii. 114-147. 
Circumferentor, use of, xx. 23 et seq., 86 

et seq.. 111. 
Civil engineers, iv. 36 ; xxi. 244. 

— service examinations, xxiv. 40. 
Civilly, ironstone, x. 120. 
Clackmannan, colliery fire, xxv. 122. 
Clacks in pumping-engine, mode of 

changing, i. 216. 
Clambns, — , quoted, xxxi. abs. 9. 
Clandown, section, xxvii. 97. 
Clanny, Dr., quoted, viii. 42; xv. 238. 
— , safety-lamp, i. 30S, 315 ; ii. 62 ft 

seq. ; x. 18-19 ; xxx. 153 ; xxxiv. 

165, 16h 167 ; xxxv. 32 ; xxxviu. 37. 
— , , experiments, xv. 101, 102, 222 ; 

xvii. 2, 3, 18-19, 39 ; xxiii. 16 et seq. 
Clapham, R. C, analysis of iron tubbing, 

xi. 20. 
— , boiling stones in tar, xi. 25. 
— , British Association, letter, xii. 69-70. 
— , loan of Lit. and Phil, rooms, xv. 

164. 
— , minerals and salts found in coal-pits, 

xiii. 219-226. 
~, technical edvLcation, xvii. 101-102. 
Clapham and Daglish, quoted, xii. 200, 

204-207. 
Clapton, boring, xxx. 94. 
Clarence and Hartlepool Junction rail- 
way, XV. 237. 

— iron works, v. 213. 
Clarenthal anticlinal, xxviii. 23. 
Claridge and Ropbr, desulphurization 

of coke, ix. 41-43 ; figures of coke-oven, 

facing 42. 
Clark, — , Butcher mechanical stoker, 

xxvii. 211. 
— , quoted, iii. app. 2. 
Clark, D. K., quoted, xxxii. 7. 
Clark, Geo. , mechanical effect of blown- 
out shots on ventilation, xxv. 239-248 ; 

plates Ixxi.-lxxiv.; xxvi. 101-107. 
Clark, Prof., quoted, xviii. 116. 
Clark, Wm., Lambton pumping-engine, 

xxi. 95. 
Clarke, C. F., quoted, xxxvii. 70. 
Clarke, Sir Jno. , quoted, xxxiv. 104. 
Clarke, Rev. W. B., quoted, vi. 34. 
Clark's coal-seam, xxiv. 196, 197. 
Classification of carboniferous strata, xiv. 

9e^ «eg., 34-36, 43-45. 
French secondary strata, xxv. 69, 

73-75. 

Huelva ores, xxxvii. 39-40. 

mine waters, iv. 271-272. 

New Zealand coals, xxxv. 176-177. 

ore-deposits, xxxiv. abs. 66. 

seams, iv. 291. 

ClassifierB, xxvii. 20 ; plate 22. 
Claughton, Geo., quoted, xxx viii. 189. 
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Clausthal mining industries, xxxiv. abs. 
65. 

Claxby, Lincobishire, xxiv. 24, 30. 

— > — > geological map, xxxv. 145 ; sec- 
tions, 145. 

— , — , iron-ore, analysis, xxxv. 143. 

— , — , deposits, xxxv. 141-143. 

— , — , output, xxxv. 143. 

Clay, Berry, analysis, xxxvii. abs. 13. 

— -, fine ana fire, annual production, xxi. 

176, 185, 195. 
— , stemming experiments, xxxiv. 227 et 
.seq., 305 et seq. 

— coal-seam, v. 234. 

— Croft, thick coal, x. 195. 

— Cross, X. 123, 124. 
colliery, viii. 72-73. 

, Calow disconnecting hook, xix. 

app. i. 14. 

, — safety -cage, xix. app. i. 8. 

, Guibal fan, xxvi. 167 ; xxvii. 

107. 

, steam-brake, xix. app. i. 17- 

, Villepigue perforator, xx. 68. 

works, expansive pumping-engines, 

xxiii. 3, 6, 12 ; plate v. 
Clay-ironstone, xxv. 83, 88 ; xxvi. 80, 86 ; 

xxviii. 22 ; sections, 65. 
Clay-slates, Italy, xxxvii. abs. 11. 
Clays, xxv. 82, 88-89; xxx. 108, 111, 

124, sections, 113. 
Clayton, Jnc, quoted, xxxvi. 125-126. 
Clayton, Nathaniel, quoted, xv. 215. 
Cleadon waterworks, xi. 1 5. 
Cleaning coal, wind method, xxxi. 245- 

248 ; plates li.-liv. 

— machine for safety-lamps, xxxvii. 121- 
122 ; plate xxix. 

Clearing a mine of fire-damp, xxxvii. abs. 
69. 

Cleator, xxviii. 131. 

— , haematite mines, explosions, xxxviii. 
70. 

Cleatob Iron Co., xxviii. 131, 135. 

Cleator moor, viii. 153 ; xxxi. 218, 235 ; 
sections, 237 ; sections, xxxii. 323-324, 
356; xxxiii. 123. 124, 146. 

ironworks, xiii. 123, 146. 

Clegg, — , quoted, ii. 222. 

Cleggswood colliery, pumping -engine, xv. 
19 et seq.y and plates i.-ii. 

Ciementsport, Nova Scotia, xiv. 20-21, 22 ; 
xxvi. 73, 74. 

Clench, J., quoted, xxiv. 30. 

Clennell, Wm., Hetton colliery explo- 
sion, ix. 113. 

Clermont, — , quoted, xxxvi. abs. 43 ; 
xxxvii. abs. 72. 

Cleveland, Duke of, patron of insti- 
tute, xvii. 55. 

Cleveland, blasting, xxxiii. 7-9. 

— , carriage of ore, ii. 106, 114. 

— , gas evolved from rocks, xxv. 105, 
124 ; xxxviii. 71. 

— , general sections, xxxv. 113, 145. 



Cleveland, iron-mines and mining, v. 

165 ; geological map, 174. 
~, ironstone, iii. 24 ; iv. 59 ; v. 165 ; vi. 

19 ; XV. 244, 245. 
— , — , analysis, iii 24. 
— , ironworks, v. 213. 
— , percentage of iron in ore, xxxii. 47. 
— , pillar working, viii. 87-96, 175-177. 
— , Steavenson hydraulic drill, xxxviii. 

36. 
— , steel supports for main roads, xxxvii. 

221-244; plates l.-li. 
— , underground conveyance, xvi. 92-94, 

95-100, 125 et seq. 
— , visit to, xxx. ^9. 
— • horses, xxxii. 173. 

— main seam, xiii. 127-129 ; xix. 195 ; 
xxxv. 114, 115, 118, 119, 125, 146; 
section, 145. 

, analysis, xxxii. 47, 49 ; xxxv. 

118. 
, output, xxxv. 119. 

— meeting, xxxi. 1. 

-top seam, xiii. 128-129, 143-144; 

xxxii. 45, 48 ; xxxv. 124, 125. 
Cliff mines, Saltbum, Calow safety -cage, 
xix. app. i. 8. 

— Range, escarpment, xxiv. 27, 29, 30. 
Clifton, coal-seams at. xv. 14. 

— , Cumberland, xxxiii. 122, 124, 125, 
128, 138. 

— , Nova Scotia, xxvi. 76. 

— collieries, xxxiv. 104-105. 

— Hall colliery, endless-chain, xvii. 
app. i. 89-92 ; plate xxxvii. 

, modified longwall, xvi. 47-58, 

110; plate x. 

— , safety -cage,. XV. 19, 30. 

, spiral drum, xx. 212 ; plate Ixi. 

, winding-engine, xv. 24-26 ; 

plates iii. -vii. 

— Moss colliery, pumping-engine, xv. 
22, 23. 

Climatal change, xiii. 183-184. 
Climate, in geological time, xiv. 4, 6. 
— , San Pietro, xxxiv. 145. 
Climatic conditions, Zwickau collieries, 

xxii. abs. 41-42. 
Clinton coal-seam, xiii. 38. 
Glints limestone, xxviii. 113, 114, 125, 

128, 130, 134; sections, 155; xxxiv. 

126, 129; sections, 136. 
Clip-pulleys, xvi. 92 et seq,, 95 et seq., 

105, 125-127 ; model, 133 ; plates xvU. 

xix. xxi. xxii. 

, Shireoaks, xvii. app. i. 98. 

Clips, rope-haulage, xxviii. 243 et seq.; 

xxix. 72 et seq. 
Clisiophyllum turbioratum, drawing, ix. 

189. 
Cliviger colliery, endless-chain, xv.92,93. 

, main levels arched, xviii. 72. 

Clockwork electric lamps, xxxiv. 26-28, 

and plate vii. 
Clod coal-seam, x. 119, 120. 
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Olosebum, borings, viii. 166, 157. 
Close-burning coal, vi. 76-77. 
Closehead, xxviii. 4-5. 
Close-topped tubbing, xi. 9-17 ; xii. 19-25, 

43, 46-47. 
Closed axle-boxes, xxxi. abs. 37. 
Clump, Cleveland, xxxv. 116. 
Clutch electric-lamps, xxxiv. 30 et seq. 
Clutches, for attaching tubs, xxviii. 243 

et seq. ; xxix. 72-73. 
Clutha, New Zealand, coal-field, xxxv. 

204-208. 
Clyde colliery, xix. 144. 
— mines, xxiv. 203-204. 
Coal, abnormal structure, xxxv. abs. 57. 
, Alabama, xxxiii. abs. 65. 
J Alais, xxxv. abs. 31. 
, Alaska, cannel, xxxviii. abs. 19. 
, analyses, xxvi. 39, 40. 
, — , Canada, xxvii. 213-241. 
-, India, xxxi. abs. 47. 
-, Newfoundland, xviii. 24-27 ; xxiii. 
173. 

- , New Zealand, xxxiL abs. 84. 
, — , Port Natal, xvii. 80. 
, annual production, xxi. 168, 178, 188. 
, anthracite. North America, xiii. 25-40. 

-, weight, etc., xxxviii. abs. 67. 
, Anzin, varieties, xxvii. 266. 

apparatus for saviug breakage, xxv. 
261-262 ; plate Ixxvu. 
, Arizona, xxxv. abs. 41. 
, Australia, xxxvii. 14~>, 146, 149. 
, Austria, boulders in, xxxv. abs. 23. 
, Bavaria, xxxv. abs. 15. 

Bulgaria, xxxiii. abs. 20. 
, calorific values, iv. 283; v.lO ; xvii. 72. 
, Canada, composition, etc., xxvii. 213- 
241. 
Carinthia, xxxvii. abs. 61. 
, Central America, xxxv. abs. 32. 
, China, xxxiii. abs. 27. 

-, Kaiping, xxxvii. abs. 5. 
— , notes on, xxxvii. abs. 17. 
, comparative values, xxxviii. 161. 
, Dalmatia, xxxiii. abs. 34. 
, East Africa, xxxiii. abs. 109. 
, exhaustion of, xxxvi. 143. 
, faulting of, xxxviii. 49, 5S. 
formation of, xxxv. abs. 33. 
France, distribution, vi. 87, 88. 
— , heating power, xxxvii. abs. 87, 88. 
— , imports and exports, xxvii. 151. 
, gaseous products, viii. 115. 
, gases enclosed in, xxxvii. 245-247, 
257-258. 

, — produced by combustion, xxxi. 191. 
, Great Britain and Ireland, duration, 
xxxii. 135-148, 213. 
heat of combustion, xxxvi. abs* 26. 
> Illinois, xxxv. abs. 32. 

India, consumption and supply, 
xxxviii. 157, plate iv. bis. 
— , — , distribution, xxxviii. 161, plate 
iv. bis. 



Coal, India, Khasia hills, xxxiii. abs. 31. 

— , — , Kistna, xxxiiL abs. 30. 

-, — , prices, xxxviii. 160, 169. 

— , — , — of English, xxxviii. 160. 

— , Indo-China, xxxiii. abs. 21. 

— , Istria, xxxiii. abs. 34. 

— , Italy, xxxiii. abs. 27. 

— , Kanawha, xxxiii. abs. 23. 

— , Madagascar, xxxviii. abs. 69. 

— , Massachusetts, metamorphic deposit, 

xxxv. abs. 40. 
— , Nebraska, xxxv. abs. 40. 
— , new and improved method of screen- 
ing and loading, xxi. 295-298. 
— , Newfoundland, analysis, xviii. 24, 27. 
~, Northumberland and Durham, upper 

and lower beds, xi. 101-138. 
— , Nova Scotia, specimens presented, 

xvi. 3. 
— , origin and formation, xi. 163 ; xii. 

31-34 ; xxxiii. abs. 19, 81 ; xxxvii. abs. 

47-48, 89. 
— , pebbles in, xxxvi. abs. 8. 
— , phosphorus in, xxxv. abs. 15. 
— , Fort Natal, specimen presented, xvii. 

78, 80. 
— , pressure of gas in, xxx. 163-260 ; 

xxxii. 123-132. 
— , pyrites in, xxxvii. abs. 74-75 ; xxxviii. 

abs. 71. 
— , quality of, ii. 254. 
— , Kosedale Abbey district, xxxii. 62. 
— , Roumelia, iii. 61. 
— , round and small, v. 10-12. 
— , sections, ii. 240-243, 246, 247. 
— , Servia, xxxviiL abs. 64. 
— , spontaneous combustion, xxv. 107-140, 

178-188 ; plate xlii. 1. 
— , , underground, x. 139, 161-165, . 

167-182, 192-193, 197. 
— , Styria, mammalian remains, xxxvii. 

abs. 61. 
— , substitutes for, xxxvi. 144. 
— , Tennessee, xxxv. abs. 8. 
— , Trinidad, xxxiii. abs. 20. 
— , under London, xxxiii. abs. 27. 
— , — sea, xviii. 23. 
— , underground conveyance, x. 25-35, 

37-39, 145, 157-159 ; xvi. 49-50, 5356, 

88-91 ; plates xii. -xiii. 
--, used for iron manufacture, viii. 110- 

111. 
— , varieties suitable for coking purposes, 

xxU. 82-84. 
— , vegetable origin, xxxvii. abs. 89-93. 
— , wrought by the Romans, xii. 161. 
— and bitumen -deposits, Trinidad, xxxii. 

abs. 65. 
coke. Rive de Gier, prices, xxxv 

abs. 28. 

, St. Etienne, xxxvi. abs. 31. 

, , prices, xxxii. abs. 12. 

iron production, U.S.A., iv. 125-138. 

lignite, analyses, xxxiii. abs. 31, 

51, 52, 108. 
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Coal and metalliferous mines acts, xxxii. 

abs. 3. 
oil produce of America, xxv. 101, 

145-175; plates xliii.-xlix. ; xxvi. 11, 

28-31. 

— ashes, analyses, xxvii. 220, 224, 226, 
233. 

, bricks, xxxiv. abs. 71. 

— bearing beds, Northern Hartz, xxxiii. 
abs. 17. 

— breaking machine, Jones and Bidder, 
xix. 11-14, 96-98 ; plates iv., xxiii.-xxiv. 

— cargoes, statistics of casualties, xxv. 
134- lo6. 

— cleaning, apparatus, xxxi. abs. 11-12; 
xxxii. abs. 44-45. 

, dry, or wind method, xxxi. 245- 

248 ; plates li.-liv. ; xxxvii. abs. 45. 
, Lens, xxvi. 139. 

— consumption, x. 123, 127. 
, France, vi. b5. 

, Northern France, xxvii. 166. 

— — , pumping-engines, xxi. 127, 140- 
145. 

Coal Cbeek Coal Co. , xxxv. 195. 
Coal-crusher-cleaner, Sottiaux, xxxvi. 

abs. 45. 
Coal-crushing machine, xiii. 27, 33. 
Coal-cutting Committee, grant to, xvi. 1. 
machines, ii. 160; iii. app. 12; 

V. 7 ; x. 12 ; xu. 48-50, 183, 214 ; xiv. 

83-89, 105, llbetseq.ylZd; plate Ixxii.; 

XV. 285. 2b6 ; xix. 46-47 ; xxii. 45 ; 

xxiu. 221-222; xxv. 196-197; xxvii. 

52 ; xxxi. 141 ; xxxviii. 32-34. 
— , Davies, xix. 59-62 ; plates 

xi. -xiv. 

— — — , Donesthorpe, Firth and 
Ridley, xii. 63-67, 78 ; diagram 
facing 64. 

, electric, xxxviii. abs. 6-7, 67-68. 

, patents for, xvii. 34-35. 

, Kigg and Meiklejohn, xxviii. 

75-81, 165, 188-194 ; plate xv. 
, Waring, ii. 67-69, 70, 84, 100, 

102. 
, Watson and Dixon, xii. 49. 

— districts, northern, ii. 261-271. 

— drying apparatus, xxvii. 256-257. 

— dust, xxviii. 203, 206-207 ; xxxi. 27, 
145, 147, 149, abs. 7 ; xxxvii. 245-259 ; 
plate Iii. 

, favouring colliery explosions, xxv. 

244-245, 247. 
, experiments with, xxviii. 85-103, 

156-166 ; plates xvi. -xvii. ; xxxiv. 

199-254, 297-308 ; plate xxxviii. ; 

xxxvii. 208-212, 249-253, abs. 50; 

xxxviii. 36. 

, explosibility, xxvi. 103 tt seq. 

, ignition, xxxvi. abs. 13-15. 

^ record of explosions, xxviii. 97-98. 

and gas explosions, experimental, 

xxxVii. abs. 80-85. 
hellhoffite, xxxvii. abs. 60. 



Coal < dust explosions, xxix. 17-21 ; xxxi. 
127-128 ; xxxiv. abs. 78; xxxv. 241. 

— — — , by dynamite, xxxv. abs. 54- 
56. 

, Kreuzgraben colliery, xxxvii. 

abs. 79. 

— duty commission, xxxi. abs. 15-16. 

— engines, iv. 289, 292, 295, 296. 

— exchange, museum, iii. 371, 373. 

— famines, xv. 188, 193-194, 220. 
Coal-fields, iv. 131-133. 

, Alabama, xxxiv. abs. 23. 

, Aubin, xxxii. abs. 53 ; xxxiii. abs. 

io. 

, Belgium, xxxii. abs. 28. 

, — , natural pits, xxiii. 67-80, 95- 

106. 

, Blanzy, vi. 88. 

, Bristol, xxvii. 87-97 ; plates vi.-ix. 

, — , northern end, x. 97-104, 113. 

, Catalonia, xxxvi. abs. 61. 

, Caucasus, xxxvii. 89-103 ; plates 

xxii. -xxvii. 

, China, Formosa, xxxiv. 67-79, 190. 

, Creusot, vi. 88. 

, Cumberland, viii. 141-160, 179, 

181, 196 ; xxxii. 319 ; xxxiii. 121. 
- — , — , probable extension under new 

red sandstone, xiiL 87-89, 166, 202, 203. 

, Dutch, Limburgh, xxvi. 15-25. 

, East Somerset, ii. 251-259 ; iiL 28. 

— — , and Gloucestershire section, 

ii. 253. 

, Flintshire, cannel coal-seam, xix. 

75-83. 

, — and Denbighshire, xxv. 81, 86- 

89, 91-94, 96, 100. 

, France, vi. 73. 

, — , Auzits, xxxvii. abs. 4. 

, — , Card, xxxii. 11. 

, Germany, xxxv. abs. 30. 

, Great Britain and Ireland, dura- 
tion, xxxii. 135. 

,— Northern, boundaries, ii. 10 5- 

106, 186-188 ; map, 102. 

, , extent and probable dura- 
tion, ii. 103-230. 

, , geological description, xii. 

153-158. 

, , rivers, ports and harbours, 

X. 41-82. 

, India, xxxvii. abs. 49 ; xxxviii. 

77-169. 

, — , Daltonganj, xxxii. 149. 

, — , Kurhurballee, xxx. 3-26. 

, — , Langrin, xxxiv. abs. 16. 

1 — , Raigarh-Hingir, xxxiv. abs. 15. 

, — , Umaria, xxxiii. abs. 31 ; xxxiv. 

abs. 16. 

, Italy, xxxviL abs. 37. 

, Lancashire, xxxiii. abs. 100, 107. 

, — , leading features, xv. 13-17. 

, Loire, vi. 8;. 

, Mexico, xxxiL abs. 84. 

, Mure, xxxii. abs. 29. 
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Coal-fields, Newcastle, geology, xxxiii. 

abs. 14. 
, North America, anthracite region, 

xui. 2540, 99-103, 157, 162-16t> 202. 

, - Carolina, xxxv. abs. 25. 

, — Staffordshire, ii. 235-248 ; map 

234. 
, Northern France, xxvii. 143-169; 

plates xviii.-jtxi. ; xxxiv. abs. 26. 
, Northumberland and Durham, 

upper and lower beds, xi. 101-138. 
, Nova Scotia, xix. 113-168; maps 

and sections, xxv.-xxx.; xxvi. plate viii. 

— — , Pennsylvania, xxxii. abs. 83 ; 
xxxiv. abs. 21. 

, Pictou, xxii. 139-149 ; map, xxxiii.; 

plans, plates xxxiv., xxxv. 

, Portugal, xxxv. abs. 30. 

, Russia, xxiv. 3-22 ; plates i.-vii. ; 

XXX vii. abs. 93. 

, Saarbrucken, xxviii. 9-64. 

, Silesia, xxxvii. abs. 3. 

, Soekaboomi, xxxii. abs. 2 ; xxxiii. 

abs. 13. 

, South of France, xxxiv. abs. 24. 

, Mendip, x. 113, 114. 

, - Wales, vi. 22-25, 27-48 ; xxiii. 

197-256; plates xlii.-xlvi. 
, Spain, xxxiv. abs. 36 ; xxxviii. 

abs. 55. 

, — , Seo de Urgel, xxxiii. abs. 35. 

, Styria, Fohnsdorf, xxxviii. abs. 50. 

, Sweden, xxxv. abs. 32. 

— — , Sydney, xxiv. 191-216; plates 
xxxv., xxxvi. 

, Turkey, iii. 54, 61-73^124. 

, Valenciennes, vi. 88. 

— , Warwickshire, xxxiii. 151. 

— — , Westphalia, xxxiii. abs. 106 ; 
xxxviii. abs. 3. 

, Yorkshire, xxv. 13-20. 

— fitting, xxiii. 235. 
Coal-formations, Allier, xxxvi. abs. 10. 
, plants, xxxvi. abs. 9. 

, relative ages, viii. 107, 185-198. 

Coal-gas, analysis, viii. 115. 

, examination of, xxii. 25, 28, 1-9, 

136 ; xxv. 41-43. 

— — , explosions, France, xxxiii. abs. 
68. 

, safety-lamp experiments, xxxv. 

23-24, 27-28, 31-32, 34-35 et seq, 
as a heat-producer, xxiii. 47-63 ; 

plates xv.-xvii. 
Coal-getter, mechanical, Haswell colliery, 

xxxiii. 37-59 ; plate i. 
Coal-getting, effect of working over or 

underlying seams, iv. 141-146; v. 15-17, 

18. 
, patents for, xvii. app. ii. 48-60 ; 

plates vii. -viii. ; xviii. app. 21-30; 

xix. app. iii. 51-54; xx. app. ii. 16-19; 

xxi. app. ii. 15-17 ; xxii. app. ii. 21-24 ; 

xxiii. app. ii. 18-19 ; xxiv. app. ii. 

21.22 ; xxv. app. ii. 21-22. 



Coal-getting, thin seams, iv. 193-201. 
- — by compressed-air machines, xxi. 

79-80, 81. 

lime, xxxiii. 13-18, 59-60. 

machines. Hard and Simpson, 

xxiii. 107-108; plates xxviii. -xxx. 
, Grafton Jones, xix. 86, 239, 

243 ; plates xUv.-xlvi. 
, wedging and nicking machine, 

xxxiv. 193-198 ; plate xxxvii. ; xxxv. 

97-101. 

— groups, xxiv. 73. 

— heading-machine, Stanley, xxxviii. 
158. 

— measure fish, new, xxxvii. abs. 86. 

insects, xxxiv. abs. 17, 61, 65. 

ironstone, xiii. llU-113. 

mollusca, vi. 34-35 ; plate iv. 

plants, vi. 33, 34 ; plate iii. ; xiii. 

26, 163-165; xxvu. 145; xxxiu. abe. 

17, 81 ; xxxvi. abs. 9, 10, 34, .35. 
shales, xiii. 220-221. 

— measures, vi. 1 1-12 ; xi. 72-78 ; xii. 
153-155, 157 ; xiu. 18, 21, 44, 93, 94, 
101-103, 202, 203; xiv. 28, 29, 30, 31, 
32, 33, 34; xv. 14, 15; xx. 145-146; 
xxiii. 172-176, 207-211 ; xxv. 85-87, 
94, 227; xxviu. 16-25, 1 15-1 17; sections, 
65, lit;, 117, 155; xxxiv. 131-135; 
sections, 136; xxxvii. 3, 4, 6, 7, 127, 
128. 

, Anjou, xxxv. abs. 24. 

, Australia, ii. 232. 

, Belgium, xxxi. abs. 43. 

, — , extension, xxxiv. abs. 68. 

, Catalonia, xxxvi. 33-42, 86, 117- 

120 ; plates ii.-v. 

, minerals found in, xii. 204-207. 

, Newfoundland, xxxiii. 167-176. 

, Seaton Carew boring, xxxviii. 23 

et seq. 
, South of Frauce, mineral spring. 

xxxii. abs. 4. 

, Stvria, iv. 55-106. 

and lower carboniferous. Western 

Newfoundland, xxiii. 107-176; plate 

xxxv. 

— mine, Newcastle exhibition, xxxvi. 
222-223. 

Coal-mines, Belinez, xxxiii. abs. 36. 

, loss of life, xxxv. 71-78, 101. 

, minerals and salt, found in, xiii. 

219-226. 
, rating, xiv. 92, 93-95, 102-103, 

135; xxiii. 117-133, 137-141, 145-152, 

153-158. 
, ventilation and gases, and working 

of pillars, i. 239. 
and ironworks, Besseges, France, 

V. 27-42. 

— mining, etc., xii. 149-218 ; xiii. 42. 
, Belgium, xxxv. abs. 4. 

, benzine lamps in, xxxviii. abs. 4. 

, China, xv. 1, 67-74; plate xiv. ; 

xxxvii. abs. 23. 
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Coal-mining, Cumberland and North 
Lancashire, xxxiv. 99-115. 

, Lower Silesia, xxxviii. abs. 17-18. 

, New Zealand, xxxv. 175-220 ; 

plates xxiv.-xxvi. 

, Northern Formosa, xxxiv. 67-79, 

190 ; plate xii. 

, progress, Derbyshire and Notting- 
hamshire, X. 117-127, 137 et seq. 

— — , statistics. Great Britain, xxxii. 
app. ii. 1-25. 

, Warora, xxxviii. 77-170 ; plates 

iv.-iv. bis. 
Coal-nodules, New Sout'i Wales, xxxvii. 

145-150 ; plates xxxiii.-xxxvi. 

— output, iv. 56, 57, 68, 87. 
, India, xxxii. abs. 3. 

— owners, iv. 96-97. 

, report as to mining college, iv. 27. 

meeting, iv. 26. 

Coal'pit Heath collieries, x. 99. 
colliery, New Zealand, xxxv. 193. 

— pits, minerals and salts, xiii. 219-226. 

— producing districts of continent, mining 
in, xxvii. 171-201 ; plates xxii.-xxv. 

— production, v. 12-13 ; xiv. 17 ; xxiii. 
199, 201 ; XXV. 95, 96 ; xxviii. 29 ; xxx. 
15. 

, America, xxxii. abs. 33. 

, Aniche, xxvii. 172. 

, Anzin, xxvii. 174. 

, Belgium and France, iv. 287-305. 

, Bohemia, xxvii. 192. 

, Cumberland and North Lancashire, 

xxxiv. 102, 103, 105, 106, 108, 114. 

, Mariemont, xxvii. 182. 

, Northumberland and Durham, xii. 

198. 

, Produits mines, xxvii. 176. 

, Prussia, xxxii. abs. 26. 

, Saarbrttcken, xxvii. 185. 

, Silesia, xxvii. 190. 

, South Staffordshire, x. 194. 

, statistics, xix. app. i. 19. 

, United King.lom, xxxiL app. 13. 

, Westphalia, xxvii. 194. 

and consumption, France, vi. 49-1 1 2. 

of the world, xxxvii. abs. 78. 

— raising, great depths, Blanchet system, 
xxiii. 81-89, 90, 92. 

, patents, xvii. 54, app. ii. 6. 

— screen, Briart, xxvii. 181-182, 194. 
, Hick, xxi. 295-298 ; plates xlvii.- 

xlviii. 
, Schmitt, xxviu. 183-188, 208-209. 

— screening, apparatus for preventing 
breakage, xxv. 261-262 ; plate Ixxvii. 

, Beumaux method, xxvi. 139-142, 

and plate xxi. 
, spiral-sieve, xxxvii. abs. 18-19. 

— seams, ii. 252-253, 255 ; section, iii. 
61, description, 63-66 ; iv. 76, 78-81 ; 
section, 106 ; v. 28, 29, 31, 216-217 ; 
sections, 119, 218 ; ix. 203-207 ; xi. 68, 
70-74 ; xxi. 256, 257 ; xxiv. 74-77, 140. 



Coal seams, carboniferous, North of 

England, correlation, xxxvii. 3-25, 

123-128 ; plate i. 
, etfect produced by working away, 

over or underlying seams, iv. 141-146. 
, Lancashire, xv. 14 ; table, facing 

14. 

, thickness, xiii. 26, 33, 34, 35, 40. 

, Tyne low main, peculiarities, viii 

23-31, 97-107. 

— staiths, XV. 179, 184; xxxii. abs. 81, 82. 

— statistics, xxxii. abs. 31, app. 1. 

— Bvndicate, xv. 199, 244. 
Coal-tar, ovens for making, viii. 112. 

, preservation of timber, xii. 37. 

products, xxxv. 238. 

Coal-testing experiments, xxix. 99-100. 
Coal trade, northern, chronicles and re- 
cords. XV. 175-181, 226, 271. 

Coal Tbade Association, connexion 

with, ix. 67, 233-234. 
Coal Tbade Committbb, iv. 26. 
Coal Trade meeting, report, mining 

college, iii. 224-225 ; iv. 27. 
Coal- tubs, xxvii. 53-54 ; xxx. 4, 21 ; 

xxxiii. 156. 

, lubrication, xxvii. 8-9 ; plate iii. 

, small, viii. 120-121. 

, — , cost of, xiii 131 ; diagram 

facing 131. 

— washers, felspar, xxxiv. abs. 58. 
, Lemifere, xxxvii. abs. 70. 

— washing, apparatus, plan, xii. 214. 
, Dortmund, xxvii. 196. 

, Ince Hall collieries, xv. 61-66 ; 

plate ix. 1^7-129, 143. 
, Liihrig method, xxix. 159-171; 

plates xxv.-xxxi. 
, settling ponds, xxxviii. abs. 12-13. 

— wedging machine, Grafton -Jones, xix. 
239-243 ; plates xliv.-xlvi. 

Coal-working, different modes, xviii. 24, 

27, 219. 
, longwall, xvi. 42, 45 48, 107-112 ; 

xix. 27-37, 86-87. 
, Moira, system, x. 161-165, 167 et 

seq,; xxxii. 181-190. 
, Northumberland and Durham, 

pillar system, ix. 16, 17-28, 29 et seq. 
, South Durham and Cleveland, 

pillar system, viii. 87-96, 175-177. 
, — Staffordshire, thick or ten-yard 

seam, x. 183 196. 

committee, xix. 58 ; xx. 219. 

Coalbrook Dale, iii. 21, 23. 

Coalburg coal-seam, West Virginia, 

xxxiii. abs. 23. 
Coaly Hill dyke, U. 110. 
Coanwood, coal-seams, xxxvii. 15. 
Coarse coal, iii. 13. 

— jiggers, Luhrig, xxix. 161-162 ; 
plate xxv. 

Coast-line, section, v. 195, 199. 
Coastley, Hexham, boring, xxx. 102-103. 
Coatham, borings, v. 217. 
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Coating for telegraph-wires, xxxiii. abs. 

46. 
Cobalt, New Caledonia, xxxvii. abs. 68. 

— and nickel, extraction, xxxv. abs. 39- 
40. 

Cobaltite, analysis, xxxii. abs. 1. 
Cobequid Bay to Londonderry, Nova 
Scotia, xiv.; section facing 18. 

— Hills, Nova Scotia, xix. 117; xxvi. 
77. 

Cochin China, geology, xxxiv. abs. 20. 
Cochrane, Charles, JJmbur<j cocU.fiddy 

xxvi. 26. 
Cochrane, William, abstraction of ex- 
plosive ga^s from coal-mines y xviii. 151. 
— , accidents in boiler-flues, ix. 162-163. 
— , advantages of mechanical veTUilalion, 

xix. 234-236. 
— , centrifugal action machines for 

the ventilation of mines, xxvi. 161-177i 

178 et seq. ; plate xxvi.; xxvii. 100. 
— , amendment of rule iv. xvii. 105. 
— , American coal and oil-regions, xxv. 

168, 172, 173-174. 
— , Bainhrit/ge safety -lamp, xxiii. 22, 

26. 
— , boiler accideffUs, jcxx. 81. 
— , Bowlker ventilating fan, xxxi. 240, 

241 ; xxxii. 24-26, 33. 
— , bye-products of coke manufacture, 

xxix. 84. 
— , centrifugal ventilators, xxvii. 108-110 

et seq. 
— , Channel Tunnel, xxii. 16, 18-19. 
— , coal-cutting machines, xiv. 106, 119 

et seq. ; xxviii. 193, 194. 
— , coal-uxishing, xxix. 171. 

— , apparalus, xv. 66. 

— , coffering of shafts to keep back waler, 

xxvi. 8, 9. 
— , comparison of Ouibal and Lemielle 

systems, xvi. 50-62, 57-85. 
— , Goppie coke-ovens, xxii. 104-106, 107. 
— , Cornish pumping -engine al Settling- 
stones, xxi. 68. 
— , cost of pumping, xvii. 27. 
— , counterbalancing winding-engines, xx. 

214 ; xxv. 210, 214. 
— , danger of sparks from prickers and 

stemmers, xxxiii. 7. 
— , Dames coal-cutting machine, xix. 62. 
— , day of meeting, xvi. 132. 
— , detection of inflammable gases, xxvii. 

291,293,294. 
--, direct-acting engine, Brancepeth, xv. 

297, 298. 

— , pumping and winding -engines, 

XV. 36. 

— , duties of secretary, xvi 23. 

— J economical working of boilers in 

collieries, x xxviii. 223. 
— , election of meml)ers, xx^'i. 160. 
— , encUesS'Cftains and tail-ropes committee, 

xiv. 114, 116. 
— , enlargement of Institute, xv. 79. 



Cochrane, William, eacamination of 

coal -gases, xxv. 43. 
— , examinations, xxiv. 42. 
— , experiments with coal-dust, xxviii. 102. 
— , federation of mining institutes, xxxvii. 

165-166, 170 et seq, 
— , fire-damp explosions, Pennsylvania, 

xxxi. 90-91. 
— , Flintshire cannel-seam, xix. 82. 
— , Fowler hydraulic vnnding-gear, xxiii. 

36,40. 
— , French northern coal-field, xxvii. 249. 
— , Ola^gow 187(> meeting, xix. 90-91. 
— , Ouibal vetUilator, xviii. 100. 

— , , Elswick colliery, xiv. 73-81. 

— , , Frameries, xvi. 7-8, 9. 

— , — and Lemielle ventilators, xvi. 

57 ; xviii. 139 ; xix. 2-3, 4. 
— , Harrison cast-iron boiler, xvi. 30, 

36-40, 43. 
— , Helton colliery-explosion, ix., 92. 
— , illness of E. F, Boyd, xxi. 287-288. 
— i Institute lihraiy, xv. 77. 
— , investigalion of Institute funds, xxii. 

134. 
— , Jefferson boring-apparalus, xxx. 83 

et seq. 
— , joint committee on mechanical venti- 
lators, xxxvii. 186-187, 188. 
— , Jones and Bidder coal - breaking 

machine, xix. 97. 
— , Lake Superior mining region, xxiv. 

248-249. 
— , Lemielle ventilator, xvi. 30 ; xviii. 

68-60, 130-131, 139. 
— , Limburg coal-field, xxvi. 27, 28. 
— , limestones, Northumberland, xxv. 40. 
— , Lincolnshire ironstone, xxiv. 32-33. 
— , Lloyd ventilaling fan, xix. 7-8. 
— , limgwall working, xix. 87. 
— , manufacture of coke, ix. 12, 60, 92. 
— , marine engines, xxiv. 250. 
— , mechanical stoking, xviii. 90 et seq. 
— , mining in mountain limestone, xix. 

93. 
— , — industries of Prussia, xxvii. 295. 
— , non-conducting covering for steam- 
pipes, xxxi. 84. 
— , observalUms at Seaham colliery during 

sealing up of Maudlin seam, xxxii. 312, 

316. 
— , Pennsyhunian coal-mea^sures, xxvi. 

29, 30, 31. 
— , printing of papers in advance, xvi. 

131, 132. 
— . professors of College of Science made 

members of Institute, xxi. 47. 
— , publication of the Walson sections, 

xxu. 134-136. 
— , pumping waler, xvi. 133. 
— , quoted, xxviii. 86. 
— , rapid sinking, xxix. 247. 
— , remarks on the Guibal and Lemielle 

systems of ventilation, xviii. 139-147 ; 

plates xxxvii. -xxxix. 
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CocHRANB, William, reprinting of Tran- 
sactions, xxL 288. 
— » ^Hf9 <*w<^ Meikl^ohn coal-cutting 

ma>chine, xxviiL 193, 194. 
— , Boot boiler, xxix. 99. 
— , Riissian coal-fields, xxiv. 18-19, 22. 
— , safety- amps and shot-firing, xxiv. 

62, 67 et seq. 
— , Schmitt revolving spiral- screen, 

xxviii. 188. 
— , secretarial work at Manchester 1S65 

meeting, xiv. 112. 
— , spontaneoiis combustion of coal, xxv. 

118e^8eQ. 
— , steam boilers, xviii. 108 e^ seq. ; xx. 

124. 128-129. 
— , strength o/icroitght-iron in compression, 

XXX. 89, 90. 
— , sunlight electric safety -lamp, xxxvii. 

116. 
— , Sioan electric safety-lamp, xxxi. 119. 
— , tail-rope committee*s report, xvi. 104- 

106. 
— , technical education, xvii. 65 ; xviii. 

6 ; xix. 188189. 
— , TkibouUi coal-field, xxxvii. 98-99. 
— , undergrou7id surveying, xx. 47. 
— , visit to Dou'ii, xxviL 248-249. 

- , vote of thanks to Mr. Lindsay Wood, 
xxvii. 296. 

— , vxUer as motive power, xxviii. 180. 
— , West Cumberland hcematite-deposits, 

xxviii. 229. 
CocHBANE & Co., varnish for iron, xi. 

26. 
Cochrane and Partners, Hon. A., 

quoted, iii. app. 2. 
Cochran's Hill, xxxi. 152, 153. 
Cock Law quarry, xxv. 54. 
Cock play fault, xxii. 113, 117. 
CocKBURN, — , quoted, viii. 149, 154. 
CocKBURN, W11.LLA.M. carboniferous lime- 

stone, South Durham and North 

Yorkshire, xxi. 251-270. 

- , Cooke ventilating machine, xxvi. 
151-157 ; plates xxiii. -xxv. ; xxvii. 100. 

— , Grafton- J ones coal-getting machine, 

xix. 243. 
— , Ouibal and Waddle ventilators, xviii. 

100. 
— , longwall vjorhing, xvi. 109, 110, 111. 
— , mining in mountain limestone, xix. 

111. 
— , steam boilers, xviii. 111. 
— , underground conveyance, Cleveland, 

xvi. 92 et seq., 95-100, 125, 126. 
CoCKERiLL, M. J., quoted, xxii. 13. 
Cockermouth, xxxi. 218, 235 ; section, 

237; xxxiv. 127-129. 
Cockfield, coal-seams, xxxvii. 6, 126. 

- Fell colliery, xv. 181. 

whin dyke, ii. 111-113; xii. 156; 

xiii. 45 ; xix. 105. 
Cockle shell limestone, xxxvii. 298. 
CocKSON, Chas., quoted, xxxii. 31. 



Codhill, xiii. 127, 128. 

— mines, v. 192-194. 

CoDRON safety-valve, xxxii. abs. 57. 
Coed Talon colliery, xix. 76, 79; xxv. 

99. 
Coefficients, conductivity and radiation, 

iv. 178-179. 
— , resistance due to steam in pipes, iii. 

211-212. 
CoE, Jos., Lundhill colliery explosion, 

V. 241, 247, 250. 
Coffee roaster, Dakin, xxxii. 193-194 ; 

plate xxvi. 
Coffering of shafts to keep back water, 

xxvi. 3-11; plates i. iii. 
Cohen, E., quoted, xxxvii. abs. 7; 

xxxviii. abs. 2. 
Cohesive strength of cement, ix. 146. 
iron and steel ropes and chains, 

vu. 211-217 ; viii. 13, 17. 
CoiGNET, — , quoted, xxxii. aba. 7, 9. 
Coke, R. G., quoted, xxv. 115. 
Coke, iiL 67 ; V. 33. 
— , analysis, viii. 23, 125. 
— , consumption, railways, ix. 12. 
— , cost in Italy, xxxviii. abs. 24. 
— , de-sulphurizing, ix. 41. 
— , early history of, xii. 164. 
— , enhanced price, xv. 143. 
— , formation, experiments with coal- 

dust, xxxiv. 242-243. 
— , natural, xxxiii. abs. 64. 
— , price, St. Etienne, xxxiv. abs. 50. 
Coke-filling apparatus, Browney colliery, 

xxviii 105. 
Coke for smelting, xxvi. 79. 

— from washed and unwashed coals, xii. 
38. 

— kilns, patent, viii. 113. 

— made in 1640, xii. 167. 

— manufacture, viii. 109-135; ix. 3-13, 
35-51; xxu. 3-20,^1-103, 152-157; 
plates i.-xiv. ; xxviii. 40, 42 ; xxx. 18- 
19 ; XXXV. 237 ; xxxviiL 40. 

, bye-products, xxix. 81-85, 192- 

197 ; plate v. 
, economy, xx^^i. 127-128; plates 

xi.-xiv. 
, Newcastle and Durham districts, 

viu. 109-135. 

, , cost, viii. 134. 

, U.S.A., XXXV. abs. 37-38. 

, Westphalia, xxxviii. abs. 4. 

— ovens, ii. 209-210; xu. 175-176, 216- 
218; XV. 208, 215; xxiii. 231; xxxii. 
366 ; xxxviii. 40, 41. 

, Almond ironworks, Falkirk, xxiv. 

97-99 ; plates xviii. -xx. 

, ancient, diagram, facing viii. 189. 

, Appolt, xxii. 7, 18 ; plates vii.-xi. 

, Bauer, xxxvii. abs. 21. 

, Breckon and Dixnn, ix. 35. 

, Browney colliery, xxviii. 105-106. 

— — , common round, viii. 114; dia- 
grams facing 114. 
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Coke ovens, Church, ix. 45. 

— — , CoppL-e, xxii. 81-108, 152-157; 
plates XX. -XXX. 

, cost of, xxix. 196. 

, Cumberland, xxxiii. 126. 

, Dinning, Joseph, ix. 37. 

, gases, ammonia from, xxxii. abs.44. 

, — produced, viii. 115-116. 

, history, viii. 111-112. 

, improvements, xxxiv. abs. 11, 12. 

, Mackworth, ix. 43. 

, method of loading, ix. 3-13, 35-51. 

, parallelogram form, viii. 117. 

, Pemolet, xxii. 4 et seq. ; plates 

i.-vi. 

, Produits, xxvii. 178-179. 

, Ramsay, xii. 218. 

— — , Rogers and Mackworth, ix. 44. 
, Semet, xxxiii. abs. 66. 

, South Wales, xxiii. 231. 

, waste heat, xii. 216. 

, Westphalia, xxvii. 199. 

, Wilkinson, xii. 217. 

— production, 1858, viii. 109. 
, estimated annual, viii. 128. 

— trade, xv. 243, 249, 250, 252 

— used on railways, ix. 12. 
Coking, xxxi. 190-191. 

— coal, xii. 139-141, 145, 157-161, 167, 
^7-210; xii. 159, 161-162. 

— — , not liable to sponjianeous com- 
bustion, X. 168, 173, 175, 178. 

district, Northumberland and Dur- 
ham, i. 274 ; u. 156, 205, 267-271. 

— plant, cost, viii. 127, 130 et seq. 

— properties of Warora coal, nil. , xxxviii. 
86.-7, 168. 

Col de Jou, xxxvi. 39, 40 ; plan 40 ; 

section 40. 
Cold rolled iron, experiments, viii. 13-14. 
Cole, W. R., death of, xxxii. 1. 
Coleby, xxxv, 130, 145. 

— shaft, section xxiv. 32. 

Coleman, J. J., mineral oil as a lubricant 

for machinery, xxi. 291-294. 
Coleorton coal-6eld, x. 162. 
CoLLADON, D., quoted, xxxii. abs. 47. 
CoLLEOK OF Physical Science, iv. 3-4, 

23-32; ix. 86-89, 229230, 251-252; 

XXV. 197-198; xxix. 102, 103; xxx. 

134 ; xxxi. 137 ; xxxv. 242-243 ; xxxvi. 

158-160; xxxvii. 216 ; xxx^dii. 41. 
— , Dean Lake's inaugural speech, xxi. 

app. iii. pp. ix.-xxii. 

— , professors elected members, xxi. 47, 
82. 

— , proposed, i. 217 et seq.^ 269 ; ii. 51, 

78, 93, 97 ; iii. 56-58, 223-225, .341-346 ; 

iv. 36; ix. 86.89, 229-230, 251-252; 

xi. 219-223. 
- , report of committee, xx. pp. ix.- 

xiii., 112. 

, council, xxii. pp. vi., vii. 

Collieries, Himter river district, vi. 38-48. 
— , number of, ii. 195, 201, 264-267, 269. 



Collieries, subscribing, number of, iii. 

225; iv. 3; xi. 212. 
Colliery boilers, economical working, 

xxxviii. 223-228. 

— bonds, XV. 208, 209, 211, 213, 216, 217- 
218, 254. 

— branch railways, xxvii. 44. 

— cages, xxxiii. 156. 

— engineers' committee, report, xxiii. 
65. 

— explosions, xxvii. 284 ; xxviii. 206-207. 

, 1743-1853, list, i. 291 et seq. 

, England, statistics, xxxi. 8. 

Colliery Guardian, quoted, ix. 251 ; 

xxxii. 29. 
Colliery horses, feeding and management, 
xxxU. 61-116, 154-174; plate xn. 

— legislation, xxxv. 212. 

— machinery, xxxi. 139-140. 

— management, xxxi. 137-138. 

— owners, Durham and Northumberland, 
list of, iv. 96, 97. 

— plans, etc. , presented to institute, xvii. 
53-54. 

— • railways, xiii. 30, .31. 

— ropes, Belgium, xxxi. abs. 18-19. 

, England, xxxi. abs. 19. 

, France, xxxi. abs. 17-18. 

, Germany, xxxi. abs. 19. 

— rules, France, xxxi. abs. 14, 15. 

— warnings, xxxi. 129-130. 
, meteorological, xxxviii. 35. 

— waters, analyses, xxvii. 218 ; xxxv. 
abs. 1-2. 

CoUierly colliery, xv. 178. 
Collingwood, New Zealand, coal, analysis, 

xxxv. 185. 

— , -, — district, xxxv. 183-186. 

— , , Wallsend colliery, xxxv. 184- 

185 ; section, 184. 
Collins, —, quoted, xxxviL 50. 
Collins coal-seam, analyses, xxvii. 227, 

228. 
, section, xxvii. 226. 

— mine, xix. 156, 157. 

CoLLOM patent jigger, xxx. 145-146; 

plates xxxiv. -xxxv. 
CoLLOT, L., quoted, xxxvii. abs. 4. 
CoUycroft, section, xxxiii. 162. 
Colombia, journey to, viii. 57. 
Colorado, Bassick mine, xxxiii. abs. 62. 
— , Gilpin county mines, xxxiii. abs. 63. 
— , San Juan mining region, xxxiii. abs. 

63. 

— coal-fields, xxxi. abs. 41. 

— iron-ores, xxxiv. abs. 26. 

— ores, analyses, xxxv. abs. 7. 

— steamer, xviii. 43, 115. 
Coloration of strata, xxxiii. 140-142. 
Coloured glass for gas indicators, xxvi. 

135-136, 142. 
CoLRAT, — , quoted, xxxii. abs. 20, 53. 
CoLODON spray system, xxxv. 230-231. 
Colimmar basalt, xxx. 107, 108 ; sections, 

113. 
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Colzaline, xxxv. 67. 

Gomberedonde ventilator, xxxli. abs. 54. 

Gomberigol mines, winding-gear, xxxv. 

abs. 47. 
Combes, — , anemometer, iii. 166, 167 ; 

X. 208, 21S etseq., 227. 
— , quoted, ix. 183, 184. 
— , ventilator, xvi. 60 et seq,; xix. 227. 
Combined drainage of mines, v. 139-141, 

162-164. 

— pumping and winding-engine, xix. 214- 
215 ; plate xxxix. 

Combustible minerals, analyses, xxxiii. 
abs. 52. 

, comparison of, xxxiii. abs. 33. 

Combustion, products, iii. 354 et seq, 

— of coal, heat, xxxvL abs. 26. 
, spontaneous, at sea, xxv. 107- 

140, 178, 188 ; xxxv. 180-182, 207. 

, — , Warora, xxxviii. 97-104. 

coal-sas to produce heat, xxiii. 

47-63 ; plates xv. -xvii. 
explosive mixtures of gases, xxxiii. 

abs. 102. 

gases, xxxv. 10. 

pyrites, spontaneous, xxxvii. abs. 71. 

Commentry coal-measures, fossil fish, 

xxxvii. abs. 86. 
Conmiercial results of longwall working, 

xxv. 257-258. 
Commission on dynamite stores, report, 

xxxii. abs. 18. 
Commissioners of charities, quoted, v. 26 ; 

letter, 63. 
Commissions, xxix. 107) 109. 
Committee on ventilation appointed, iv. 

21. 
Committees on mines, i. 17-20, 73, 236- 

237. 

, heads of enquiry, i. 258 et aeq. 

Communication by water, xxiv. 238-239. 
Commutating arc lamps, Brockie, xxxiv. 

33-35 ; plates vii.-viii. 
Comox, Vancouver, coal-seams, analyses, 

xxvii. 240. 

— , --, , section, xxvii. 239. 

Compact blue purple haematite, xxxi. 225- 

227. 

, analyses, xxxi. 226. 

Companies, joint stock, iv. 290. 
Comparative cost of coal cleaning, xxxi. 

abs. 11-12. 
electricity and compressed - air 

installations for transmission of power, 

xxxi. abs. 10. 
shaft-sinking systems, xxxv. abs. 

33. 
working thick and thin seams, 

iv. 198-199. 

— efficiency of non-conducting coverings 
for boilers and steam pipes, xxxi. 77-86 ; 
xxxii. 35-41, 175-178. 

— productiveness of French and other 
coal-fields, vi. 57, 65, 66, 67-69. 

— sections, viii. 186, 188. 



mining 



Comparative statement of iron produced 
iv. 57-60, 70. 

— values of German coals, xxxvii. abs 
46-47. 

Indian coals, xxxviii. 161. 

Comparison of analyses, iii. 17-20, 25. 
anemometers, x. 221-224, 227-228; 

diagrams, facine 215, 228, 236. 
Belgian and English coal-mininff.iv. 

300-301, 302. 
- circles of revolution, in anemo- 

metry, x. 224-226; diagrams, facing 

^lo. 
coal, fire-clay, and ironstone pro- 

duction, British and Prussian, xxvii. 

58. 
governors, in anemometry, x. 217- 

— — Guibal and Lemielle ventilators, 
xvi. 50 et aeq., 57-85. 

machine and hand drilling, xxxi. 

abs. 24-26. 

— — Prussian and British 
accidents, xxvii. 51, 58-59. 

various coals, xxx. 17. 

Compass, disadvantages, xx. 98-99, 104. 
— , improved mode of reading, xx. 108- 
112. 

— bearings, xxxi. 36-38. 

- in boreholes, xxxi. 45-46. 
Compensation to mill-owners, etc., xxiv. 

87-88. 
Compleat Collier, extracts, xv. 200-201. 
Complex anemometers, x. 239. 
Composition for covering steam-pipes, 

xxix. 13 ; xxxi. 78 et aeq. 
, Wormald, experiments 

with, xxxvi. 24. 

— of manganese-ores, xxxvi. 113-115. 

occluded gases, xxii. 26-27, 28, l.SO. 

ironstone, vii. 89. 

Compound engines, xxxvi. 138-139. 

— marine-engines, xxiv. 110 e^ seq. 

— pumping-engines, . xix. 208 ; 
xxxix. ; xxiii. 3 et seq. ; plates i. 

— wound dynamos, xxxiv. 22-23. 
Compressed-air, brake, Wenger, xxxii. 

abs. 56. 

, engines, xviii. 23. 

, locomotives, xxxii. 8-13, 55-57 5 

drawings, 23. 
, machines, xxi. 73-82, 199-218 ; 

plates xiv.-xxii., xxxiii. ; xxii. 20-22, 

30-36, 71-79. 

, motive power, xxxi. 140. 

, motors, xxv. 195-196. 

— — , sinking through quicksand by, 
xxxvi abs. 35. 

, Skelton Park mine, xxxi. 105-107. 

, transmission of, v. 114-116. 

, use of, xxxv. 230-231. 

and hand-power drills, xxxi. abs. 

45. 

— lime, mining coal by, xxxi. 131 ; xxxiii. 
13-18, 59, 60, abs. 91, 92. 
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Compressed lime, blasting, xxxi. 131 ; 
xxxiii. abs. 91, 92. 

— paper, steamer built of, xxxiii. 61. 
Compressing-engine, Sars-Longchamps, 

xxi. 211-214. 

— engines, xxxii. 364. 
Compression, strength of wrought-iron, 

xxix. 179-186, and plate xxxii. ; xxxii. 
180; xxxiu. 63-65. 

— of fossil fuels, xxxiv. abs. 46. 

— ventilation, xxxiv. abs. 49. 
Compressors, wet, with parabolic columns, 

xxxiL abs. 83. 

— in Harper safety -cage, xvi. 114-115; 
plates xxvi.-xxviii. 

CoMSTOCK, Theo. B., quoted, xxxiii. abs. 

63. 
Comstock lode, xxxiii. abs. 107. 
, Pelton wheels and dynamos, 

xxxviii. abs. 20. 
Concave buddle, xxx. 147 ; plate xxxvi. 
Concessions, mining, Austria, iv. 77-78, 

80. 
— , — , Spain, xxxvii. 28. 
Concha incline, xxxiii. 223. 

— mines, sections, xxxiii. 235. 

— railways, xxxiii. 228. 
Concordia cold-mine, xxxv. 87. 89. 
Concrete backing for tubbing, Kind- 

Chaudron system, xx. 19S et seq. ; 

xxi. 9 U aeq. 
Concretionary basalt, xxx. 108. 
Concretions with plants, Westphalian 

coal, xxxvii. abs. 62-63. 
Condensation in steam-pipes, xxix. 7-14. 

, loss due to, xxxvi. 20-22. 

Condenser, Morton ejector, xxiii. 165- 

166 ; plate xxxiv. 
Condensers in connexion with coke-ovens, 

xxii. 4. 

mineral oil-works, xx. 182-183. 

Condiments for horses, xxxii. 114, 115. 
Condition of Belgian miners, xxxvi. abs. 

29. 
pitmen, xxxv. 215-216. 

— — Prussian miners, xxvii. 45-49. 
Transylvanian gold-miners, xxxv. 

89-l'0. 

— for certificates, xxi. 26, 27, 32, 39, 
40. 

— of admission to College of Science, 
iv. 28-29. 

Con Iroz crest, xxvii. 146, 147, 148. 
Conducting pipes, compressed-air, xxi. 

214-215. 
-- power, coefficients, iv. 178-179. 
Conductivity of rocks, xxxi. 68-69. 
Conductors, lightning, xxxiii. 85 et sefj. 

of electricity, xxxiv. 3-4. 
Cone drum, xx. 21 1 ; plate Ixi. 

— used in loading coke-ovens, ix. 5. 
C'onegliano, Gajarine well - sinking, 

xxxviii. 65. 
Conewood coal-field, sections facing xi. 
114. 



Conference at British Association, Bir- 
mingham, 1886 meeting, xxxvi. 61-63. 

Congitz coal-mines, xxvii. 240. 

Congo, Lower, geology, xxxviii. abs. 18- 
19,54. 

Goniferse, xxx. 19. 

Conishead priory, section, xxxi. 237. 

Coniston, bloomery, xxxiv. 86, 89. 

— copper and lead-mines, xxxiv. 122, 
124. 

— series, xxviii. 112, 123-124; sections, 
155 ; xxxi. 212, 237. 

Connection between earth movements and 

issues of gases in mines, xxxvi. 43-45, 

86, 120-121 ; plate vi. ; xxxvii. 55- 

67 ; plates viii.-xvii. 
Connections in electric lighting, xxxiv. 

42-54. 
Connellsville coke, xxv. 154. 
Conservancy, river Tyne, ii. 124. 
Consett, boiler-explosion, iv. 48-49. 
— , coal-seams, xxxvii. 6, 125-126. 
— , ironstone, ii. 106; xiii. 146-147. 
— , ironworks, v. 168. 
Consett Iron Company, quoted, iii. 

app. 6. 
Constanze coal-seam, sections, xxviii. 

59,65. 
Construction of a dam, xxxv. abs. 5-6. 

boilers, xxx. 76-80. 

maps in relief, xxxviiL abs. 71. 

railways, iv. 88, 91, 94, 95 ; xvii. 

132-135. 

safety-lamps, xxxv. 6-7. 

— . — shafts, tables, xxviii. 43-55. 

ventilating furnaces, ix. 131-140. 

Consumption of coal, vi. 56,' 85-97 ; xxii. 

40-42. 52. 

, Indian railways, xxxviii. 157. 

, Russia, xxiv. 13-15. 

, Saarbrilcken district, xxviii. 42- 

43. 
fuel, Cornish and other engines, 

XV. 159-161. 
, furnace ventilation, iii. 100- 

114. 

limestone, xxi. 251-263. 

stores, Guibal ventilator, xxvi. 

171. 
Contact part of flank, toothed wheels, 

xxi. 279 ; plate xliv. 

— with air, loss of heat, xxxvi. 17-19. 
Contemporaneous igneous rocks, xx. 133, 

134, 136, 137, 140, 142, 143. 

Continent, mining in coal-producing dis- 
tricts, xxvii. 171-201; plates xxii. -xxv. 

Continental railways, ix. 58-59. 

Continuous iron rods in boring, objections 
to, ii. 59. 

Contortions in limestone, xxxiii. 75 ; 
sections, 75, 76 ; xxxvi. 40. 

— of strata, iii. 63 ; xxxvi. 106, 108-109 ; 
sections, 118. 

I Contoured mining plans, necessity for, 
I XX. 21 et seq., 75-76, 79, 101. 
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Contract work, Warora, rates, xxxviii. 

164-165. 
Contraction of upcast shaft, iv. 15 et seq. ; 

vii. 190 et seq. 
Contractors, native, Warora, xxxviii. 113 

et seq. 
Control-apparatus for winding-engines, 

XXX vii. abs. 21-22. 
Conularia laevigata, figured, vi. 35 ; 

plate iv. 

— quadrisulcata, xxviii. 5. 

— torta, figured, vi. 35 ; plate iv. 
Convection in bore-holes, xxxi. 65, 66-67. 
Conversazione, Newcastle exhibition, 

xxxvL 127. 
Convex buddlc, xxx. 146-147; plate xxxvi. 
Conveyance of coals underground, iii. 239- 

318 ; V. 65-116 ; x. 20; xvi. 49-50, 58-56, 

88-91 ; plates xii.-xiii. 

gold-ore, xxxv. 85-86, 87, 90. 

minerals by wire -tramways, xx. 3- 

16, 217 ; plates i.-xxiv. 
CoNYBEARE & PHILLIPS, quoted, ii. 256. 
CooDE, Sir Jno., quoted, xxxv. 189. 
< OOK, Eknest, quoted, xxx. 24. 
Cook, K. Y.^coke-ovensf Woodi/ield,xxii.\9. 
Cook & Co., quoted, iii. app. 6. 
Cooke, John, Forbes gas-indicator ^ 

xxix. 175. 
--, Ooivrie mines, xxvi. 61. 
— , Hetton safety-lamp e-cperimeiUs, xvii. 

60,61. 
— , Kind-Chandrov borivg sysfem, xxi. 10, 

16. 
— , Kurhurballee coal-field, xxx. 24. 
— , Lemielle ventilator, xviii. 60. 
— , Oaks collier f/ -explosions, xxv. 142,143. 
— , Pennsylvanian coal-meas^ures, xxvi. 46. 
— , pressure of gas in solid coal, xxx. 257. 
— , pumping -engines, xx. 174. 
— , Ramsey and Cooke signal indicator, 

xix. 21-24, 25, 26, 98 ; plates vii.-viii. 
— , spontaneoiLs combustion of cord, xxv. 

131. 
— , steam-boilers, xx. 126, 127. 
— , steel-boilers, xxx. 268. 
— , underground surveying xx. 47, 112. 
— , — temperature, xxxi. 72. 

— , ventilating apparatus, xix. 17-20; 
plate vi. ; xxvu. 100-104, 1 17-118. 

— , — machine, xxvi. 151-157 : plates 
xxiii.-xxv. 

Cooke and Ramsey signal indicator, xix. 

21-26, 98 ; plates vii.-viii. 
CooKSON, Jos., quoted, xiii. 115-120. 

COOKSON, CUTHBERTS & LiDDELL, quOtcd, 

iii. app. G. 
Cooling law of, iv. 159 et seq. 182-184. 

— of coke, ix. 40, 42, 45, 46, 51. 

— — condensation -water by artificial 
ventilation, xxxiii. abs. 1-2. 

Coomroof coal, xxx vii. 15. 

Cooper, Phil., coal-cutting machines, 

xiv. Ii6, \2^etseq. 
— , donation of fossils, xi. 177. 



Cooper, Phil., Hetton safety -lamp expert' 

ments, xvii. 61, 62. 
— , longtvall working Annesley colliery, 

xxi. 108. 
— , outburst of fire-damp, Strafford main 

colliery, xvii. 43-51. 
Cooper, Thos. , LundhUl colliery eocplosion, 

V. 248, 259-260. 
Cooper-eye coal-seam, ix. 205, 207-208, 

209, 216-218, 219, 221, 223; xxiii. 43 ; 
*^ xxx. 125 ; xxxvii. 13, 20. 
Coppa colliery, xix. 76, 80. 
Coppi&E coke-ovens, xxii. 81-108, 152-157; 

plates XX. -xxx. ; xxxv. 237. 

, Aniche, xxvii. 254-255. 

, improvements in, xxxiv. abs. 

11-12. 
Copper, xxi. 258, 262. 
— , Chili, xxxii. abs. 51. 
— , Eastern Liguria, xxxv. abs. 7. 
— , El Boleo, xxxvi. abs. 7- 
— , Luxemburg, xxxiv. abs. 13. 
— , Nova Scotia, xiv. 17. 
— , Trans-Caucasia, xxxv. abs. 9. 

— belt. South Mountain, Pennsylvania, 
xxxiv. abs. 24. 

— deposits, Carroll county, Maryland, 
xxxi. abs. 40. 

, Italy, xxxiii. abs. 32. 

, Leon, xxxiii. abs. 36. 

, St. Genevieve, xxxiii. abs'. 26. 

, South- West Africa, xxxiv. abs. 60. 

, Texas, xxxiii^ abs. 51. 

— extraction, Marchese process, xxxvii. 
abs. 70. 

from pyrites, xxxviii. abs. 32. 

— gear for explosives, xx. 222. 

— lixiviation, cost, xxxiv. abs. 4. 

— mines, Spain, xxxiv. abs. 63. 

— ore, annual production, xxi. 171, 181, 
191. 

— production, xxxiv. 120, 121, 122. 
. cost, xxxiii. abs. 26. 

— pyrites, xii. 205 ; xiii. 223-224 ; xxv. 
82. 

— smelting, xxiii. 247. 

— stemmers, xx. 222 ; xxxiii. 10-1 i. 
Copperas, xiii. 225-226. 

Coprolite bed, xxi v. 30. 

Coprolites, xiii. 225. 

— , annual production, xxi. 175, 184, 194. 

Copyholds, xv. 204. 

Copyright of papers, v. 1-3, 225; xiii. 
13-14. 

Coquet, river, xi. 102, 103. 115; xxxvii. 
3, 16. 

CoQuiLLiON grisoum^tre, fire-damp ana- 
lyser, exhibited, xxvii. 97 ; xxxii. abs. 
6, 44. 

Coralline oolite, xxxv. 139. 

CoRBETT, V. W. , observations at Seaham 
colliery during sealing up of maudlin 
coal-seam, xxxii. 225-310 ; plates 
xxx. -xxxi. 

— , quoted, xxxviii. 35. 
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CoRBiaNY, Brossabd de, quoted, xxxiii. 

abs. 3. 
CoRBBiDGE, Wm., LundkUl colliery -ex- 

plo-tioiiy V. 237. 
Corbyn's Hall, boiler-explosion, xxxii. 

196 ; plate xxvi. 
Cords, lead-mining, xviii. 173. 
Corea, gold-mines, xxxviii. abs. 21-22. 
Cores, percentage obtained in boring, 

XXX. 93-98. 
Corfu, geology, xxxviii. abs. 2. 
Corinth canal, xxxv. 229. 
Corliss engine, xxii. 43, 44 ; xxv. 213- 

214; plates Iviii.-lix.; xxvi. 110, 116. 
Com laws, effect on prices, xxxvi. 151. 
Cornet, F. L., machines worked by 

compressed air, Belgian collieries, xxi. 

199-217 ; plate xxxiii. 

— , quoted, xxiii. 67, 96. 

Cornet and Briart, natural pifs, 

Belgium, xxiii. 67-74. 
Cornet spray injector, xxvii. 180. 
Cornfield pit, Burnley, endless -chain, 

xvii. app. i. plate xxviii. 
Cornish and other pumping-engines, duty 

of, xix. 201-221 ; plates xxxviii. -xli. 

— boilers, xviii. 108 etseq., 121 et seq. ; 
XX. 51 et seq.; xxviii. 252 ; xxx. 74, 
75 ; plates xxi. -xxii. 

, explosions, xxix. 36, 37, 42, 94 et 

seq.; plate ix. 

— engines, xv. 27 et seq., 121 et seq., 142, 
159-161 ; xvii. 22 etseq.; xx. 169-170 et 
seq. ; xxiii. 7, 9 et seq. ; xxxviii. 108. 

— pumping-engines, Settlingstones, xxi. 
59-66, 91-103 ; plates x.-xii. 

, velocity of stroke, xxi. 56-57. 

Cornwall, metalliferous mines, xxvii. 

131-140 ; plates xv.-xvii. 
— , mining, xxx. 135. 
Cornwall Minerals Railway Co., 

xxvii. 133. 
Comstone, xx. 132. 
Coroners' inquests, boiler-explosions, iv. 

42-49. 
Correlation of beds, vii. 95-99, 102, 103 ; 

xi. 125-129, 133 ; xxxiv. 125, 129, 130, 

135. 

— — carboniferous strata, xxv. 234 ; 
sections, 238. 

coal-measures, xxvi. 17- '8, 25-26. 

coal-seams, viii. 187-190; xxxii. 

340-343. 
, , Northern England cebrbon- 

iferous, xxxvii. 3-25, 123-128 ; plate 1. 

permian strata, xiii. 211. 

strata, xiv. 44, 45 ; table, xx. 139, 

154 ; xxiii. 174-176 ; table, xxviii. 65 ; 

xxxi. 155, abs. 43 ; xxxvi. 34, 35. 
Corrosion of boiler-plates, xviii. 118 et 

seq.; xx. 58 ; xxix. 54, 55. 

pumping-gear, xxix. 54, 55. 

Corrugated boiler-flues, xxxiv. abs. 7. 
, Fox, xxx. 267. 

— lodes, xxxi. 156-157; section, 173. 



Corrugated tubes, Fox, xxxii. 217, 218. 

220. 
Cortese, E., quoted, xxxiii. abs. 14; 

xxxvii. abs. 14. 
Corundum for rock-drills, xxiii. 194-195. 
Corves, xii. 191-192; xv. 201, 206, 208; 

xxxiv. 104. 
— , lubrication, xxv. 215-223 ; plates Ix.- 

Ixix. ; xxvii. 8-9 ; plate iii. 
Cosloo valley, description, iii. 64-65. 

, sections, iii. 61. 

CossHAM, Handel, Bristol coal-field, x. 

113, 115, 116. 
— , Great Northern coal-field, x. 81. 
— , longioall loorhing, x. 142 et seq, 
-, northern end of Bristol coal-field, x. 

97-104. 
-, quoted, v. 26 ; x. 8 ; xiii. 47 ; xxvii. 

87, 88, 92. 
— , safety-cages, x. 90 ef seq. 
— , spontaneous combustion of coal, x. 178- 

179. 
Cost of Aitken coking process, xxix. 

196. 

Bastier chain-pump, xv. 124, 154. 

beehive coke-oven, xxii. 84. 

bord and pillar, xxvi. 65. 

boring, ii. 61, 64, 66. 

, Warora, xxxviii. 93-97. 

— • ' — against water in coal-mines, xix. 
175. 

Cameron steam-pump, xvii. 94. 

— — cement tubbing, ix. 74. 

clip-pulley, xvi. 92. 

coal, XV. 68, 69, 70, 71. 

— — — and coke as fuel, compared, 
xxii. 81. 

coal cutting, xxiii. 111. 

by machine, ii. 69. 

— dressing, Briickenberg, xxix. 

169-170. 

— — production, xxxiv. 102, 106. 
washing, Ince Hall collieries, xv. 

62, 64, 1-28. 

— - coffering shafts, xxvi. 8. 
coke, V. 33. 

manufacture, viii. 134 ; ix. 43, 49. 

coking plant, viii. 127, 130 etseq. 

Copp^e coke-ovens, xxii. 87, 90 

et seq. 
Cranston boring- apparatus, xxx. 

265, 266. 
crushing auriferous-quartz, xxxi. 

166. 

ores, xxx. 137-138. 

different systems of boring, xxx. 88, 

08-100, lO:^, 10(). 

ventilation, xix. 231 , 2 2. 

- — drainage of mines, v. 1 37 et seq. 
drawing coke, xxviii. 105. 

— - driving headings, longwall, xix. 
3.^31. 

electric light, xxvii. 184. 

endless-chain system xviii. 61-62, 

72, 75. 
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Cost of endless-chain sys^tem, Spain, 
xxxiii. 209-212. 

excavation, xix. 93. 

extraction, xxxi. 164-165. 

, gold, xxxi. 164, 165 ; xxxv. 91, 

92. 

fire-bars, various patent, xviii. 93, 

94. 

Fleuss apparatus and lamp, xxxi. 

201, 202. 

fuel, xiii. 31, 32. 

, Indian railways, xxxviit 157, 

161. 

'- for mine ventilation, xix. 230. 

pumping-engines, xix. 205, 

210 et seq. 

furnace and mechanical ventilation 

compared, xviii. 102. 

furnishing Wood memorial hall and 

Institute buildings, xx. 113-115. 

Grafton - Jones coal-wedging ma- 
chine, xix. 242-243. 

grathins buckets, v. 52. 

Guibal fan, xiv. 81. 

gypsum production, xxx. 6'\ 

Harrison boiler, xvi. 37, 40. 

haulage, vi. 3 et aeq,; xxxii. 14. 

, Upleatham, xvi. 125-126. 

horses and ponies at various col- 
lieries, xxxii. 90-93, 106-110. 

iron frames for propping, xxvii. 188. 

— — iron-ore production, xiii. 111-114, 
116, 121 ; xxiii. 214-215; xxvi. 74, 78; 
xxvii. 135; xxxiii. 229 230. 

jigging ores, xxx. 145. 

— — Jones and Bidder coal- breaking 
machine, xix. 12, 13, 14. 

labour applied to haulage, xvii. app. 

i. 172-174. 
leading coals, xvii. app. i. 5-(), 22, 

31, 40, 52-53, 64-65, 70, 75, 76, 81, 82, 

86, 92, 104, 116, 132-133, 137-138. 

Legrand chair-sleepers, xvii. 32. 

living, xxxvi. 151. 

longwall, xxvi. 65. 

•— , East Hetton, xxv. 225-227. 

lubricating tubs, xxv. 222. 

machine-(Mlling, xxxi. abs. 24-26, 

47. 
maintenance of haulage-plant, x^di. 

app. i. 174-176. 
sunlight electric safet^'-lamp, 

xxxvii. 114, 115. 

manganese-mining, xxxvi. 115. 

marine-boilers, xxvi. 100. 

mechanical stokers, xxvii. 207, 208, 

209. 
metal-tubbing, ix. 73-74 ; xxvi. 

11. 
mining, ii. 245-246 ; v. 31, 42 ; xiii. 

27, 29-32. 
non-conducting coverings for steam- 
pipes, xxxii. 35, 36, 38, 39. 

— — Northumberland lakes water 
scheme, xxiv. 90. 



Cost of old winnings, Gosforth, xxxviit. 

189 et seq. 
pig-iron, iv. 136; v. 34-35; xxxii. 

49. 

pit-props, Warora, xxxviii. 130-132. 

sinkings, xx. 187, 195-197. 

portable engine, xvi. 93. 

production, iv. 72, 73, 75, 83-84, 

89 ; vi. 7, 8, 100-105 ; xxiv. 242, 243 ; 

xxv. 152, 153, 160, 161 ; xxviii. 41. 

of ironstone, xxxii. 46. 

pig-iron, iv. 136. 

pulverizmg ores, xxx. 143, 144. 

pumping, xvi. 135 et seq, ; xvii. 24 

et seq. 

, Newton Cap, xv. 132. 

engines, xx. 173. 

quarrying, xxxiii. 218-219. 

railways, xxxiii. 226-228. 

— — raising coal, Derbyshire and 
Nottinghamshire, x. 141. 

^^ , South Staflfordshire, x. 26- 

30, 31, 185 e^ aeq. 

— , Warora, xxxviii. 140. 

— ^ by various systems, xxiii. 88. 

water, xxi. 139. 

repairs to boilers, xx. 51, 63. 

— — Rigg and Meiklejohn coal-cutting 
machine, xxviii. 78, 190-191. 

scroll-drum, xxi. 90. 

seismographs, xxxvii. 67. 

sinking, Gosforth new pit, xxxviii. 

191. 

, Hindley Field, xxix. 246. 

, Kind-Chaudron system, xxi. 9, 

18. 

, Warora, xxxviii. 93. 

pits, X. 52-53, 76. 

stamping ores, xxx. 140-141, 142. 

steam-pipe coverings, various, xxxi. 

77, 78, 81-82. 
steel bord-end crossings, xxxvii. 

226. 

rail guides, xxxi. abs. 28-29. 

stores, Warora, xxxviii. 162-163. 

— — supports in main roads of mines, 
xxxvii. 136 et seq. 

Swan improved electric safety- 
lamp, xxxvi. 7. 

— — Swete electric safety -lamp, 
xxxviii. 17-18. 

Thompson pulverizer, xxxiiL 1 1 7. 

timber, Belgian mines, xxvii. 180. 

tunnels, bridges, and canals, xxxv. 

229. 

Ullswater scheme, xxiv. 53, 56, 58. 

underground haulage, Marley Hill, 

XV. 87-88. 
work, Warora, xxxviii. 113 et seq. , 

144 e^ seq, 

ventilating fans, xix. 6-7. 

Waddle fan, Warora, xxxviii. 112. 

wagon ways, xvii. app. i. 21, 29-30, 

38-39, 51, 64, 69, 75, 76, 81, 85, 91, 92, 

103-104, 131-132, 137. 
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Cost of winding -ropes, Germany, xxxvii. 

abs. 24-26. 

winnings, xv. 238, 239. 

wire-tramway system, xx. 12-15. 

wood crossings, xxxvii. 227. 

working, vi. 22 ; xxxi. 183-184. 

, coal-outting machines, xiv. 88- 

89, 116, 128. 

, Huelva mines, xxxvii. 36. 38, 39. 

, San Pietro mines, xxxiv. 154, 

155, 158. 

, thick and thin seams, v. 6-7. 

, Warora, xxxviii. 143-147. 

— sheet of anthracite colliery, xxxi. 184. 
Cottages, pitmen's, rating, xxiii. 131- 

132, 138-139, 148 ei seq., 158. 
Cotter Heugh crag, firestone, xxiv. 155. 
Cottesmore, Rutland, geological map, 

XXXV. 145. 
— , — , iron-ore deposits, xxxv. 133-135. 

— , — , , analysis, xxxv. 134. 

— » — , , output, xxxv. 135. 

— f — , , section, xxxv. 145. 

Couche du nord coal-seam, xxvii. 172. 
CouLSON, Wm., diamond rock-boring y xxx. 

105, 106; xxxi. 40-41. 

— , quoted, x. 243; xi. 148, 244; xii. 
10, 11, 19, 20, 22, 43, 46; xv. 263; 
xxi. 9. 

— , close-topped tubbing in pit-shafts, xi. 
9-17. 

Coulton, smithy, xxxiv. 86. 
Coume borehole, xxviii. 11. 
Council, eX'Officio members, xiv. 7-8 ; 

XV. 76. 
Counterbalancing and expansion applied 

to winding-engines, xx. 205-216; plates 

lvii.-lxi. ; xxi. 85, 218-220 ; xxv. 201, 

214; plates 11. -lix. ; xxvi. 64v 
— winding-engines, Dudweiler, xxvii. 187. 

, Westphalia, xxvii. 196-197. 

Countersinking rivets, xviii. 9. 
Courri^res, mines, xxvii. 274, 275-276. 
ConiiBi6B]ES CoLLiBBY Co., xxvii. 156- 

157. 
Course of the great whin sill, xxvii. 301, 

302. 
Coursing air, xxxi. 125. 
Coverea Guibal ventilator, Frameries, 

xvi. ISet aeq. 
Coverings for boilers and steam-pipes, 

non-conducting, xxxii. 35-41, 175-178. 

electric wires, xxxiv. 46-47. 

steam pipes, non-conducting, xxix, 

7-8 et 860. ; xxxi. 77-85. 
Cow bay. Nova Scotia, xix. 139, 145-148 

xxiv. 175-177, 191, 193, 197, 19S ; xxvi. 

55. 
Cowan, David, cut-off slide-valves, xx 

176. 
— , mineral oil-works, xx. 177-183; 

plates xlix. -Hi. 
Cowan, - , quoted, xxi. 44-45. 
CowBN, J UN., Jos., quoted, xvii. 78. 
Cowpen, coal, xiii. 220. 



Cowpen colliery, viii. 26. 

, clip pulley, xvi. 100. 

, horses, xxxii. 109. 

, plant, xxxvi. 203. 

, section, xiii. 209. 

— pit, ii. 276. 
Cowper-eye seam, xxiii. 43. 

CowPBR stoves, xiii. 134; xxxiii. abs. 

89. 
Cowpon Marsh, borings, xxxviii. 25. 
Cox, — , quoted, viii. 116, 117, 123; ix. 10. 
Cox, S. Herbert, quoted, xxxiii. abs. 

50; xxxiv. abs. 34; xxxv. 175, 177, 

181, 183, 185, 190, 196, 197, 199, 201, 

202, 204, 209. 
Cox Green sandstone, xii. 25-26 ; xiii. 

222. 
Cox Hill pit, xix. 156. 
Coxhoe colliery, xv. 240. 
Coxlodge colUery, Boulton and Watt 

engine, xix. 208. 
CoxoN, James, quoted, xii. 20. 
CoxoN, S. B., abstraction of explosive gas 

from coal-mines, xviii. 153. 
— , air-compressing mxzchinery Ryhope, 

xxi. 81. 

— , Aithen coke-ovens, xxix. 84. 

— , boder accidents and their prevention, 

xxix. 99. 
— , Calow safety -cage, xvi. 28. 
— , electric safety-lamp with Schanschieff 

battery, xxxvi. 89-92 ; plate xiii. 
— , mechanical stoking, xviii. 114. 
— , securite, xxxvi. 79-82. 
— , ventilation of mines, xxvi. 180. 
Crab Rock, xxviii. 137, 138 ; xxxi. 219. 
Crabs, v. 55-56 ; drawing, 57. 
Crachet and Picquery collieries, Guibal 

fan, xvi. 6, II et seq., plates i.-iii. 
Crag Lough, xxiv. 85, 88, 89. 
to Willimontswyke, xviii. section, 

plate xliii. 
Craogs, John, quoted, xxxiii. 82. 
Crags Hall colliery, ventilating-fans, 

xxvi. 155 e^ seq, 
Cragtieth sandstone, xiii. 222. 
Craig, — , quoted, viii. 193-194. 
Craig and Bidder safety-lamp lock, 

xix. 15-16; plate v. 
Crainimoor, section, v. 202. 
Cramlington colliery, xv. 263, 264. 

— to Hartley, section facing viii. 32. 
Cramming, educational, xxiv. 41, 42-43. 
Crampton, — , quoted, xxxii. 13. 
Crampton furnace, xxvi. 105 et seq. 
Cran de retour, xxvii. 147. 
Cranberry or Craneberry head seam, xix. 

162, 155 ; xxiv. 193. 

— coal property, xxiv. 179, 183. 

Crane, — , quoted, xxxi. 186. 

Crane boilers, explosions, xxix. .36, 38, 95. 

Cranston, J. G., deep boring machine, 

xxx. 263-266; plates xlvi.-xlvii. 
— , pneumatic rock-drill, xxix. 221-225 ; 

plates xliv.-xlv. 
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Craw coal-seam, ii. 142-143 ; xxx. 125 ; 
xxxvii. 13, 20. 

Crawford, Thos., quoted, xv., 259. 

Crawford, T. W., experiments unth coal- 
dust, xxxiv. 300, 304, 305. 

Crawford coal-seam, section, xxx. 25. 

Crawley coal-seam, xxiv. 179, 183. 

Cree, — , quoted, viii. 39-40. 

Creosote for heating boilers, xxiii. 63. 

Creosoted timber, xxxvii. 244, 

Creeps in coal-mines, vii. 23, 33 et seq.; ix. 
18 et seq. , 30 et seq. ; xvii. 82, 106 et seq. 

Cretaceo-tertiary series, xxxv. 175, 176, 
179, 180, 185, 186. 

Cretaceous coals, xxxiii. abs. 31.. 

— -ores, XXV. 62-64. 

— rocks, gold, xxxiii. abs. 62. 
Cretier, Dr. H. , quoted, xxxiv. abs. 43. 
Creusot or Creuzot, xxxi. 190; xxx\di. 

abs. 31. 
— , iron supports in mines, xxxvii. 135. 
— , Lemielle ventilator, xvi. 64-66. 
— , spherical dam, xxxii. 211-212. 

— and Blanzy, vi. 88. 
Crewe railway shops, xiv. 110. 
Cribbing, Lumpsey shafts, xxxi. 111-112; 

plate xvi. 
Cricket steamer, boiler explosion, xxxii. 

193 : plate xxvi. 
Crisp, Geo., lightning in pit, Tanfield 

Moor; xxx. 34-35. 
Crisp, Thos., lightning in pit, Tanfield 

Jfoor, XXX., 33. 
Croft colliery, Whitehaven, section, 

xxxii. 3-24-325. 

— pit, XX viii. 116; sections, 117, 155. 
Croissille, — , quoted, xxxvi. abs. 12. 
Cromhall coal-seams, xxvii.. 90, 9 ; 

section, 97. 
Crompton clockwork lamp, xxxiv. 27, 

38 ; plate vii. 
Crone, Jos., sludge-pipe, xi. 217. 
Crone, S. C, binding transactions, ix. 232. 
— , British association, xii. 1 9. 
— , collection of models, xvi. 128. 
— , day of meeting, viii. 178. 
— , gas, Strafford Main colliery, xxv. ' 05. 
— , gases occluded in coal, xxii. 132, 133, 

J 36, 137. 
— , Oovjrie mines, xxvi. 61. 
— , longujoll working, xvi. 42. 

^, ,Annesley colliery, xxi.l05,\OQ'llO. 

— , , East Hetton colliery, xxvi. 67, 68. " 

— , mechanical-stoking, xviii. 80, 98. 

— , pillar working in the Northumberland 

and Durham collieries, ix. 16, 17-28. 

29 et seq. 
— , proposed extraordinary meetings, ix. 

54. 
— , quoted, xxxvi-i. 198-201. 
— , spontaneous combustion of coal, xxv. 

127-128. 
— , steam-boiler explosions. Seat on Bum, 

xi. 27-56, 207, 208, 213 et seq. 
— , steel-boilers, xxx. 268. 



Crone, S. C, unnning of high main coal, 

Gosforth, xxxviii. 201. 
Crook, coal, coke-manufacture, ix. 11. 
— , — , mode of working, ix. 32. 
— , coal-seams, xxxvii. 6. 
— , section near, facing viii. 87. ^ 
Crook Bank colliery, haulage experiment, 

iii. 254. 
— , ventilation experiments, vi. 183 

et seq. ; vii. 62, 73, 196 et seq. 
, winding-engine experiments, v. 

99-102, 108-109. 
Crooke incandescent lamp, xxxiv. 42. - 
Crookhall ironworks, v. 168. 
Crooks, for attaching tubs, xxix, 72-73. 
Crosby colliery, xxxiii. 128, 45, 146. 

— and Gilcrux collieries, xxxii. 352, 
353 ; sections, 356. 

Cross, Rev. J. E., quoted, xxxv. 110. 
Cross Fell, section, xxv. 238 ; xxvi. 48, 

50, 51. 
Cross-heading, ii. 244, 245. ^ 

Crossby colliery, viii. 144-146, 152; xiii. 

87-88. 
Crossfield, xxxiv. 133, 134; section, 1.36. 
Crossfield Company, xxviii. 114, 131, 

132, 134. 
Crossgates, boring, section, xxxi. 216. 
— , iron-mines, xxxi. 222, 225 ; xxxiv. 90, 

92,93. 
Crossbill limestone, xxxvii. 13. 
Crossley, L. J., quoted, xxxii. 228. 
Crossley, W., quoted, xxi. 254. 
Croudace, — , i. 189. 
Croudace, C. J., Cumberland coal-field, 

xxxiii. 136, 138. 
Crow band coal-seam, xxxiii. 133, 1.38, 

146; sections, xxxii. 330, 332, 333, 

348, 349. 
Crow-coal, xxxvii. 6, 20. 
Crowgarth iron-mine, xxxiv. 90-91. 
Crowther engine, xxiv. 250 et seq. 
Croxdale colliery, xv. 243. 
Crumbling of Warora coal, xxxviii. 103- 

104. 
Crummock colliery, xxxiv. 111. 
Crushing, resistance of materials, ix. 1 78 

et seq. 

— ores, XXX. 135. 

— load, coke, xix. 88. 

, various coals, xix. 87. 

Crustacea, Formosa, xxxiv. 82. 
Cryptomorphite, analysis, xxx. 60. 
Crystal palace, pneumatic railway, xxiii. 

90. 
Crystallized gold, xxxv. 93. 
Crystals of native gold, xxxi. 159. 
Cubangui river, gold (?), xxxvii. abs. 63. 
Cuiller, Kind-Chaudron system, xxx. 

46. 
CuUercoats, xv. 191, 200. 
CuLLEY, G., AND J. Bailey, quoted, 

xxxvii. 9. 
Culvert, Hury reservoir, xxxiv. 258-259. 
Cumberland, boring, xxx. 97, 103, 105. 
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Cumberland, carboniferous, xxxiv. 125- 

137 ; plates xiii.-xviii. 
— , coal-fields, viii. 141-160; ix. 69 ; xix. 

114-122; xxxiii. 121-148; plates v. -vii. 
— , , structure, xxxii. 319-361; plates 

xxxii.-xxxvi. 
— , extension of northern coal-field, xiii. 

87-89, 166, 202-203. 
— , geology of, ix. 61-52, 54-55. 

— , part of, xi. 65 et seq, 

— , haematite, iv. 59 ; xiii. 146. 

— , — mines, Cranston rock-drill, xxix. 

224. 
— , history of mining, xxxiv. 83-124. 
— , West, haematite-deposits, xxviii. 1' 9- 

154, 219-234 ; plates xviii. - xxxiii., 

xxxix.; XXX. 27-30, 113-118. 
CuMBNGE, — , quoted, xxxii. abs. 55 ; 

xxxiii. abs. 20. 
CuMMiNGS, C. L., breccia gashes and earth 

shakes, xxxiii. 174. 
Cunsey forge, xxxiv. 89. 
Cup- valve, hydraulic, xx. 182; plate lii. 
Curbs or cribs, use of, xxxv. abs. 53-54. 
Curly cannel, xix. 77, 78, 80, 81 ; xxvi. 

30. 
Curb, John, copy of Coal Viewer pre- 
sented, xxxi. 49. 
Curriculum of proposed college, i. 218 ; 

iv. 27-28. 
Curry, John, Helton colliery explosion, 

ix* 102-103. 
CuRTBR, Prof. V., quoted, xxxiii. abs. 

58, 59. 
CuRTER safety-lamp, xxxiii. abs. 58. 
Curtis, J. S., quoted, xxxiv. abs. 31. 
Curved vanes, ventilating fans, xix. 6, 7. 



CuRWEN, Jno. C, quoted, xxxiii. 125; 
; xxxiv. 107, 109, 110. 
^ Cusel strata, xxviii. 1 5, 65. 
I CuTHBERTS, — , quoted, iii. app. 6. 
I Cut-off apparatus for winding-eiigines, 
1 XXV. 205-207, 208 et seq.; xxix. 5. 

slide-valves, xx. 175-176 ; plate 

I xlvii. 
Cut-outs for arc-lamps, automatic, xxxiv. 

55-56. 
Cutter, Kind-Chaudron boring, xx. 190- 

191 ; plates liv.-lv. 
Cutting and bruising horses' provender, 

xxxii. 86-87, 163 tt seq. 
CuvKLiER lock for safety-lamps, xxxvi. 

51-54; plates vii. -viii.; xxxvii. abs. 1. 
CuYPER, Geo. de, quoted, xxxiii. abs. 33, 

80. 
Cwm Avon colliery, Taibach, Struve 
ventilator, xxx. 282-283. 
- Bychan, xxxvi. 106, 110, 112, 113. 
Cwm-y-Afon, xxxvi. 109, section 118. 
Cwmaman collieries, stables, xxxii. 96; 
plate xii. 

— Valley anthracite, xxxi. 189. 
Cwmsaerbran, Brunton ventilator, xix., 

plate xiii. 
Cycadacea, xxx. 19. 
Cylinder water-gauge, iv. 42. 
Cylindrical dams, internal stress, xxxii. 

201-213, 221-222. 
Cylinders, jacketing, xxiv. 124-126. 

— for pumping-engmes, xxiii. 3 ; plate ii. 
Cymmer colliery , electric -lighting xxxiv., 

52. 
CzYszKowsKi, Stephen, quoted, xxxiv. 
abs. 33. 



D. 



DAllbst, J., quoted, xxxv. abs. 22. 
D'AousT, ViRLET, quoted, xxxv. abs. 34, 

36. 
D'Halloy, D'Om alius, quoted, xxiii. 98, 

99. 
D*Obynhausbn, — , quoted, x. 199. 
— , slide, ii. 59. 

Dade silicate cotton, xxxii. 35 et seq. 
Daddow, Harvies, quoted, xxv. 153. 
Daglish, John, Abbot safety -lamp, xi. 

160. 
— , application of counterbalancing and 

expansion to winding -engines, xxv. 201- 

207, 208 et seq. ; plates li.-lvii. 
— , barometers and thermometers, xxxiv. 

142. 
— , binding of Transactions, ix. 232. 

, boiler explosions, xi. 216 ; xxxii. 218. 
— , Bowlker ventilating fan, xxxii. 26, 28. 
— , Irreccia ga.^hes and earth shakes, xxxiii. 

174, 176. 
— , British association, xii. 91. 
— , Broadbent safety-cage, xvi. 31, 33- 

34, 87, 88, 128. 



Daglish, John, Burnett mining wedge and 

nicking machine, xxxiv. 198 ; xxxv. 

101. 
— , calorific value of round and small 

coals, iv. 283. 
— , Galow safety-cage, xvi. 28, 29. 
— , Carboniferous rocks, Cumberland and 

Furness, xxxiv. 136, 137. 

- , cement vailing, ix. 69, 147, 149. 

— , classification of the Carboniferous, xiv. 

35. 
— , dose-topped tubbirig, xiL 22. 
— , coal-cutting machines, xii. 63-67, 78; 

xiv. 1 17 e^ seq. 

— , coal-mining. New Zealand, xxxv. 
219-220. 

— , coke-manufacttire, xxii. 20. 

— , compressed-air plant, Belgian 

collieries, xxi. 199-217, 218 et seq. ; 

plate xxxiii. ; xxii. 20, 30-36, 72-79. 
— , construction of ventilating furnaces, 

ix. 131-140. 
— , conveyance of coal underground, xvi. 

49-50, 53-56, 89 et seq. 
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Daolish, John, counterbalancing of 
winding-engines, xx. 205-212, 213 tt 
seq, ; plates Ivii. -Ixi. ; xxvi. 64. 

— , Cumberland coal-field, xxxii. 359, 361 ; 
xxxiii. 137. 

— , Daglish arid Ford safety-lamp, xvii. 
38, 40. 

— , — lubricator, xxv. 217; plate Ix. 

— , day and hour of meetings, xi. 225. 

— , destructive action of furnace-gases in 
upcast shafts, xi. 19-26 ; xii. 25, 26. 

— , Douglas safety-lamp, xxxv. 67. 

— , earth tremors, xxxiv. 169, 172. 

— , electric-lighting, xxxiv. 63. 

— , ex-officio members of council, xiv. 1. 

— , examinations, xxiv. 43. 

— , expansion gearing for winding-en- 
gines, xxix. 3-5, 6 ; plate i. 

— , experiments on strength of ropes 
and chains, vii. 211-217. 

— , — with coal-dust, xxxiv. 245, 250 
et seq, 

— , explosion of air-receiver, Ryhope, 
xxxvii. 215, 216. 

— , eictension of coal-measures, xiii. 203. 

— , federation of mining institutes, xxxvii. 
155, 167-169, VjOetseq, 

— ,fire and choke-damp indicators, xv. 
163, 164. 

- , frequency of meetings, viii. 178. 
— , Fumess hoimatite, xxxi. 237. 

— , gas, Strafford main colliery, xvii. 59. 

— , gavzdess safety-lamp, xxxvii. 72. 

— , geology of northern coal-field, xiii. 44, 
45, 46. 

— , Guihal ventilator, Frameries, xvi. 
7, 8, 10. 

— , Hartley colliery accident, xii. 9. 

— , heating and economic values of coals, 
iv. 283-285. 

— , Hetton colliery explosion, ix. 116-122, 
164 e< seq. 

— , — safety-lamp experiments, xvii. 2. 

— , improvements in construction of water- 
gauge, XV. 103-105. 

— , injurious action on iron in upcast 
shafts, viii. 179-180. 

— , inMitute excursion, 1886, xxxv. 1 -2. 

— , intrusion of the Whin sill, xxvii. 80. 

— , joint committee on mechanical ventila- 
tors, xxxvii. 181 et seq. 

— ,Kind-Chaudron boring system, xx. 201. 

— , Lemielle ventilator, xviii. 59, 60. 

— , lightning, Kimblesworth colliery,xxx. 
129-130 ; plate xxix. 

— , Lincolnshire ironstone, xxiv. 23-31, 
158. 

— , longwall working, East Hetton colliery, 
xxv. 258. 

— , loss of life in coal-mines, xxxv. 78, 101. 

— , strength in iron wire when 

heated, vui. 181-184. 

— , low main seam, viii. 106. 

— , mxignesian limestone, xiii. 201, 202 ; 
xiv. 30-34. 



Daolish, John, magnesian limestone, 

Durham, xiii. 205-213. 
— , marine-engines, xxiv. 260-261. 
— , Marsaut safety -lamp, xxxiv. 165, 166, 

167. 
~, Middlesbro* salt, xiii 94. 
— , minerals and salts found in coal-pits, 

xui. 2I9--226. 
— , mining college, xL 222. 
— , Monkwearmovth colliery-explosion, ix. 

251. 
— , new application of water-gauge, xviL 

27-29, 41-42. 
— , new thermometer indicator, xxxiv. 

142. 
— , Newcastle water supply, xxiv. 54. 
— , Nova Scotian iron-ores, xxvL 88. 
— , observations at Seaham colliery during 
sealing up of maudlin seam, xxxiL 
311. 
— , oU on ivire-gauze, xvi. 91. 
— , paradoxes in ventilation, xii. 85, 93- 

143 ; xiii. 8 et seq., 14. 
— , Pemdet and Aguillon^s report, xxxi. 

28-29. 
— , pillar working, ix. 29, 31. 
— , presents photographs, vii. 181. 
— , presidential acmress, xxxv. 223-244, 

245. 
— , presidential address, Sir Lowthian 
Bell, xxxvi. 164-165. 

— , , John Marley, xxxviii. 45-46. 

— , Prussian regulations for maimgemeiit 

of fiery -mines, xxxv. 171-172. 
-, quoted, vii. 110, 147; x. 16; xii. 186, 
189, 200, 204, 205, 206, 207 ; xxxvii. 
16, 95 ; xxxviii. 42. 
— , Reumaux method of cleaning coal. 
Lens, xxvi. 139-140, 141, 142 ; plate xxi. 
— , report on Lindley and Hutton collec- 
tion, xxv. 1-3. 
— , round and snwdl coal compared, v. 10, 

11. 
— , RouUedge- Johnson safety -lamp, xxxiv. 

188-189, 190. 
— , safety-cages, viii. 7, 8 ; x. 93 et seq. 
— , safety-lamps, xii. 75. 

— , atid shot- firing, xxiv. 170. 

— , shrinkage of paper, xxxiv. 181 ; xxxv. 

45, 46. 
— , signals on engine-plaTies, xxiv. 167. 
- , South Wales anthracite, xxxi. 194. 
— , spontaneous combustion of coal, x. 178; 

xxv. 119-120. 
— , Stephenson bequest, xii. 12. 
— , stythe, xxxvi. 9. 
— , Swan electric safety -lamp, xxxv. 54- 

55, 62, 63. 
— , tail-rope committee's report, xviii. 73, 

76-77 et seq. 
— , technical education, xvii. 102, 104; 

xviii. 6. 
— , testing of safety -lamps, xxxv. 43, 44. 
— , Transylvanian gold-mining, xxxv. 93, 
94-95. 
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DaolisH) John, transmismni ofpo^joer by 

steam, xxxv. 165, 166. 
— , underground conveyance, Pelton, xvi. 

101 et seq., 127. 
— , velocities of air currents in mines, x. 

207-239, 242, 261. 
— , ventila>ting furnaces, ix. 70, 71, 131-140, 

156 6^ aeq. 
— , ventilation, Seaham, xvi. 51. 
— , — of mines, vii. 192, 194; xxvii. 

179, 180. 
— . underground boilers, xii. 78, 

79-84 ; xiii. 3 et seq. 
— , vote of thanks to Sir Lowthian Bell, 

xxxvii. 259-260. 
— , Whitehaven collieries, xxxii. 367. 
— , wire ropes and chains, viii. 13 e/ seq. 
— , voorking and ventilation of coal-mines, 

vii. 39, 59. 
Dahlbusch, Westphalia, tubbing, xx. 

plate Ivi. 
Bahme borehole, xxvii. 38. 
Daily Mail, extracts, xxi. 27-29. 

— Telegraph, extract, xxv. 9-10. 
Daix, v., reception of visitors, xxxvi. 

160-163. 
Dakota, gold, xxxiii. abs. 25. 

- , tin, xxxiv. abs. 43-44. 
Dale Moor ironstone, x. 120. 
DaIiLISON, Thos. , LundhUl colliery explo- 

ffiony V. 240. 
Dalmatia, lignite, xxxiii. abs. 34. 
Dalton, John, quoted, iii. 179 et seq. 
Dalton and Co., quoted, app. 6, iii. 
Dalton colliery, xv. 239. 
Daltonganj, Hindostan, xxxii. 149, 150. 
— , — , coal, xxxii. 152, 153. 
— , — , coal-field, xxxii. 149-154 ; plate 

xiii. 
Damage sustained by Ryhope air- receiver, 

xxxvii. 200-202. 
Damascened structure, xxxiv. 159. 
Damming, South Staffordshire, x. 190. 
Dams, construction of, xxxv. abs. 5-6. 
— , cylindrical and spherical, internal 

stress, xxxii. 201-213, 221-222. 
Dana, —, quoted, vi. 28. 
Danaite, xxxii. abs. 1. 
Dandot colliery, xxxviii. 158. 
Danger attending use of light mineral 

oils for lubricating air-compressing 

machinery, xxxviii. 3-12. 
— of sparks from prickers and stemmers, 

xxxiii. 3-12, 61-62. 
Dangerous gases, apparatus for exploring, 

xxiv. 129-130. 
Dangers attending use of electric appar- 
atus, xxxiv. 15-17. 
Daniel, Prof. — , quoted, xi. 20-21. 
Danibl VVm., ctntrifugcU and other ren- 

tilatars, xxvii. 112-113. 
— , quoted, xxvi. 154, 155, 163 et seq. 
Danks, — , quoted, xxii. 46-47. 
Danson, T. J., Schmitt revolving sfdral 

screen, xxviiL 208-209. 



Darcy, — , table for iron pipes, xxxi. 

aba. 30. 
Darley Mill Close mine, explosion, 

xxxviii. 59-60. 
Darlington, — , quoted, i. 66 et seq. 
Darlington, James, Derbyshire coal- 

JieJd, X. 139. 
— , spontaneous combustion of coal. x. 

167, 180. 
Darlington, Joseph, quoted, xxv. 241. 
Darlington, Ralph, quoted, xxv. 240. 
Darlington, Albert Hill ironworks, v. 213. 
Darwin, G., quoted, xxxiii. J 80. 
Dates of meeting, viii. 178. 
Daubrbb, Prof. A., quoted, xxvii. 281 ; 

xxxi. abs. 14 ; xxxxdii. 62. 
Daubuisson, — , quoted, iii. 78 et seq.; iv. 

19. 
Daussin automatic feeding pump, 

xxxvii. abs. 68. 
Davey, Hekry, differential expansive 

pumpingengine, xxiii. 3-8, 9-11 et seq., 

and plates i-ix. 
David, T. W. Edgeworth, quoted, 

xxxvii. abs. 35. 
David's coal-seam, xxiv. 178, 183. 
Davidson, J as., quoted, xxviii. 136. 
Da vies, D., quoted, xxxiv. 117. 
Da VIES coal-cutting machine, xix. 59-62 ; 

plates xi. -xiv. 
Davis circumferentor, xx. 24. 
Davison, A., Hartley colliery accident, 

xii. 12-16. 
Davison, Geo. , Hettmi colliery explosion, 

ix. 110-113. 
Davison, Easton and Co., quoted, iii. 

app. 8. 
Davison engine, ix. 93, 94, 96. 
Davison's Hartley coal, tested at Key- 

ham, xiv. 60 et seq. ; plates xxxii. , 

xxxiv. -xxxvL , xlvii. , Iii. , Iv. , 1 viii. -lix. , 

Ixi.-lxiv., Ixvi. 
Davy, M., quoted, xxxvii. abs. 7. 
Davy, Sir Humphry, quoted, iii. 46-47 ; 

iv. 104-105 ; viii. 45-47 ; xu. 72, 73 ; 

XV. 223-225 ; xxxv. 3, 4. 
— , safety-lamp, i. 305 et seq. ; ii. 52 

et tfeq. ; x. 18-19 ; xxiii. 16 et mq. ; 

XXX. 157 ; xxxiii. abs. 39 ; xxxvii. 156. 
— , — — , effects of shot-firing, xxiv. 

168 et seq. 
— , , experiments with, xv. 101, 102, 

145 ; xvu. 2, 12-19, 39 ; xxix. 119 ; 

plate, xiv. ; xxix. 142, 143, 145 et 

,teq. ; xxxiv. 236 et stq. ; xxxviii. 37, 

71, 177. 
— , , height of flame-cap, xxxviii. 

181 ; plate vi. 

— , , objections to, x. 142, 143. 

— , , used in pillar working, ix. 26- 

27. 
Davy's head coal-seam, xxiv. 177, 183. 

189, 194, 195. 
Dawkins, Prof. W. Boyd, quoted, xxxii. 

4. 
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Pawson, Db., quoted, ii. 97 ; xxvU, 236 ; 

XXX. 53, 54, 61, 62, 67 ; xxxl 152, 153, 

155. 
Dawson, Sib Wm., quoted, xix. 114, 1 17, 

120, 133, 136, 151, 158, 163; xxiv. 173, 

178, 182 ; xxvi. 76, 80, 83. 
Day. — , educcUion of mining engineers^ 

xxL 36-37. 
Day, St. John V., advantages of mechan- 
ical t'entilation, xix. 236. 
Days of meeting, i. 267-268, 269; xL 

225 ; xiv. 136 ; xvi. 127, 132. 

— , vote on, V. 64, 228. 

l)e Beers diamond mine, xxxiiL abs. 42 ; 

XXXV. aba. 18, 19. 
De Berone k Company, quoted, xxxvii. 

22?. 
I)e Kaap Valley gold-fields, xxxviii. 171- 

175 ; plates ix.-x. 
De Mebitens alternating-current ma- 
chine, xxxiv. 18 ; plate v. 
Db Rossi seismograph, xxxvii. 59 ; 

plate xi. 
Dead bodies, precautions to be observed 

in removal, v. 262-264. 

— coal-measures, xxxviii. 201. 
Deading, cost of, iv 198, 199. 
Deads, xviii. 175. 

Dean Lake, inaugural address. College 
of Science, xxi. end of. 

Dean Moor collieries, xxxiv. 106. 

Deans and Moore, quoted, xxviii. \S9et 
seq. 

Dearham, viii. 151 ; xxxiii. 123, 126. 

-collieries, xxxiv. 110, 111, 112; sec- 
tions, xxxii. 333-334, 35fi. I 

Death of George Stephenson, viii. 73. | 

Robert Stephenson, viii. 80. i 

T. E. Harrison, xxxvii 132133. 

Deaths from explosion, xii. 185, 186. 

De-bituminization of coal, xxxi. 193-195. 

Debray, — , quoted, xxxvi. abs. 23. 

Deceased members, x. 22-2:^. 

Decker, Ferd., quoted, xxxiii. abs. 78. 

Decomposition of steam, xxxii. 199 ; 
plate xxix. 

— — surface rocks, xxx. 7. 

water, boiler explosions, iv. 116- 

118. 
Decrease of ventilation, iv. 154-155. 
Dee gold mine, Queensland, xxx v. abs. 

26. 
Deep and rise workings, ventilation, iii. 

r.67-369 

— boring-machine, Cranston, xxx. 261- 
266 ; plates xlvi. -xlvii. 

coal-seam, Canada, section and 
analyses, xxvii. 231. 

— Duffryn colliery. Mountain Ash Nixon 
ventilator, xxx. 280-282. 

— hard coal seam, Cinderhill, Notting- 
ham, X. 149, 150. 

— mines, working of, vii. 16, 17. 

— river coal, analyses, xxxv. abs. 25. 

— shafts, xxxv. 226. 



Deep soft coal-seam, Cinderhill, Notting- 
ham, X. 149, 150. 

— workings, longwall, xix. 27-39 ; 
plates ix.-x. 

Deepdale limestone, xxxiL 49-50. 

, analyses, xxxii. 50. 

Deepening shafts, xxxvii. abs. 58. 
Deepest part of northern coal-field, iii. 6 

et seq. 
Deer Creek coal, analysis, xxxv. abs. 42. 

— Park mines, xxvii. 1.33, 138-139 ; plan, 
xxvii. 137 ; section, xxvii. 137. 

Debs, R. R., quoted, xxL 289 ; xxii. 23. 
Deficiencies of Belgian system, iv. 304. 
Definition of anthracite, xxxL 175-176. 
Degouseb, — , quoted, ii. 59, 62 ; x. 199 ; 

xxix. 235, 237 ; xxx. 83. 
Delaval, new colliery, plant, xxxvi. 202. 
Delaware and Hudson Canal Co., xiii. 

28, 29. 
Deleterious gases, ii. 5-9, 12 et seq, ; vii. 

80 et seq. 

, coal-mines, iii. 40, 42, 45. 

, detection, xxxviii, abs. 68. 

, Hartley colliery, xL 149 et seq, ; 

xii. % et seq. 
Deltony, — , quoted, xxxvii. .34. 
Delvaux, E., quoted, xxxiv. abs. 36. 
Demanet, Ch., quoted, xxxi. abs. 28 ; 

xxxiii. abs. 66. 
Demanet- MxTESELER safety-lamp, xxix. 

123-124, 129 ; plates xv., xviii. 
Demeure, a., quoted, xxxvii. abs. 40. 
Denain, Lemielle ventilator, xvi. 79-81. 
~ iron and steelworks, xxvii. 257-263, 

272-273 ; plate xxx. 
Denayrouze apparatus for exploring 

dangerous gases, xxiv. 129-130. 
Denbighshire, coal-field, xxv. 85-86, 95- 

96. 
— , collieries, list of, xxv. 96. 
— , metalliferous mines, list, xxv. 93. 
Dennewitz coal-seam, section, xxviii. 63. 
Density, in air of mines, changes, iv. 9 

etseq. ; vii. 115-126, 129-131, IMetseq. 

— of intake and return currents, vii. 
75-76, 187 et seq. 

the earth, iii. 58-59 ; xv. 249. 

Denton, — , disengaging-hook, xix. app. 

i. 15 ; plate xvi. 
Denton and Whitakbr safety-cage, 

xix. app. i. 10 ; plate ix. 
Denton colliery, xv. 207. 

— district, seams, xxxviL 7. 

low low-main coal-seam, xxxviii 196. 
Denudation, xi. 85-88 ; xiu. 71, 72, 75-79, 

81-84; xxx. 5, 6, 64; xxxi. 153, 156. 
Den wick. Big coal, xxxvii. 13. 
Departmental use of coal, France, vi. 85, 

89. 
Deposit, in pipes connected with Ryhope 

air-receiver, xxxvii. 199-200. 
Deposition of coal-measures, x. 11. 
Deprez, J., quoted, xxxii. abs. 28, 82. 
Dbprez, Maroel, quoted, xxxiv. 1 5, 24. 
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Depth of borings, ii. 58 et aeq,; xxiiL 

186-187. 

mines, xviii. 177. 

oil wells, XXV. 158, 171, 172-173. 

river Tyne, xxxv. 232. 

rivers and harbours, x. 65. 

shafts, ii. 279; xxvii. 21, 22 ; xxviii. 

44-55. 

— T— workings, iv. 291, 294, 301. 
Deputy's safety-lamp, experiments with, 

xxxix. 119 ; plate xiv. 
Derbyshire, gas coal, calorific value, xvii. 

72. 
— , lead-mines, gas, xxxviiL 59, 67, 69. 
— , section, xxv. 238. 

— and Nottinghamshire coal-fields, maps, 
X. facing 117, 150; section facing 119. 

, progress of coal-mming, 

X. 117-127, 137 et seq, 
, longwall working, x. 127- 

131, 137 et aeq. 
Derivation of word jet, xxxi. 51, 57. 
Derlen, section, xxviii 65. 
Des Hosiers coal-mine, accident, xxxiii. 

abs. 101. 
Desailly, L., quoted, xxxv. abs. 69, 72. 
Desbikf, p., quoted, xxxv. abs. 2. 
Desilverization of lead, xiii. 197. 
Destructive action of furnace gases in 

upcast shafts, x. 19-26 ; xii. 25-27. 
Desulphurization of coke, ix. 41-43, 46-47, 

50-51 ; xxii. 10-11, 90. 
Desvres, section, xxv. 77, 78. 
Detaching-hooks, xxvii. 55. 

, wSker, xxiv. 35-37 ; plate xii. 

Detection and measurement of inflam- 

mable gas, xxviii. 167-170; plate 

xxxiv. 

— of fire-damp, xxxvi. 6-7, 73-77 ; plate 
xii. ; xxxvii abs. 45. 

gas, in mines, xxxiv. 285-286 ; plate 

xl. 

, instruments for, xxix. 171-175. 

inflammable gas, xxvii. 65-70, 287- 

294 ; plate xxxix. 
— — .in small quantities, xxvL 

133-137 ; plate xx. 
noxious gases, apparatus for, xxx viii. 

abs. 68. 
Determination of specific gravity, rapid, 

xxxvi. 95-98 ; plate xiv. 
Deutscher Kaiser pit, Westphalia, coal- 
dust, xxxiv. 206, 207. 
Development of coal-field, xxiii. 231-232. 

mining, iv. 299. 

railways, xxxiii. abs. 83. 

Rosedale iron-mines, xxxii. 45-49. 

Dbvebeux, W. p., quoted, xxxiii. abs. 

25 ; xxxiv. abs. 26. 
Devisme, p., safety -lamp lock, xiii. 2-3. 
Devonian rocks, xi. 122 ; xiv. 17, 19-21 ; 

xxvi. 73, 75, 76. 
Dewalque, G. , quoted, xxxiv. abs. 37, 76, 

78 ; xxxvi. 105. 
DEwtY, F. P., quoted, xxxiii. abs. 23, 25. 



Diagonaler pfeilerban, xxviii. 38-39. 

Diagrammatic section of the Bristol coal- 
field, xxvii. 97. 

Dial, miner's, xx. 23 et seq. 

Diameter of boilers, xi. 214. 

Diamond-bearing pegmatite, xxxvi. abs. 
37. 

Diamond borer, xviii. 178-179; xxxi. 
138-139 ; xxxiii. abs. 7, 90 ; xxxiv. 99. 

— coal, xxxvii. 13. 

— coal-seam, ix. 224, 

— deposits, Brazil, xxxiv. abs. 38, 45. 
, South Africa, xxxiii abs. 41, 48. 

— drill, xxui. 179-183, 188-196; xxxv. 
224, 225 ; plates xxxvi. -xl. 

— fields. South Africa, xxxii. abs. 5. 

: — mines, details of, xxxv. abs. 17-19. 

— production, South Africa, xxxvii. 
abs. 7. 

— rock -boring, xxx. 83, 84 et seq., 93- 
10(5 ; xxxi. 40-47. 

Diamond Bock Boring Company, xxiii. 
187. 

Diamond vein, anthracite seam, xxxL 179. 

Diamonds, Brazilian, xxxiiL abs. 29. 

Dicido hydraulic lime, xxxiii. 205. 

Dick, A., quoted, xxiii. 211, 212. 

Dickinson, Joseph, i. 64 et seq.; ii. 200, 
202 ; iv. 303. 

— , anemometer, ii. 82-83; x. 208, 237- 
239, 241 ; xxvii. 121. 

--, — used in safety -lamp experiments, 
xvii. 4, 16. 

— , coal-cutting machines, xiv. 120. 

— , direct-acting pumping and tmnding- 
engines, xv. 30 et seq. 

— , end/ess chains and tail-ropes committee, 
xiv. USet seq., 134. 

— , friction of anemometers, x. 241, 242. 

— , Hetton colliery explosion, ix. 128-129. 

— , improved water-gauges, xv. 104-105. 

— , leading features of Lancashire coal- 
field, XV. 13-15, 16, 17. 

— , safety -cages, x. 94 et seq.; xv. 115, 116. 

— , spontaneous combustion of coal, x. 179- 
180. 

— , tail-ropes, xv. 92-94 et seq, 

— , ventilat on of mines, vii. 192-193. 

Dickinson, U. JE., quoted, xxix. 148, 154. 

DiEULAFAiT, — , quoted, xxxv. abs. 42. 

Difeves, xxvii. 144. 

Difference between statical and dynami- 
cal pressure, xxi. 49-58, 64-66, 91-103 ; 
plates iv.-ix. 

Different systems of opening bridges, 
xxii. 61-72; xv-xix. 36. 

Differential barometer, iii. 168 e^ seq. 

— expansive pumping-engine, xxiii. 3- 
13 ; plates i.-ix. 

— valve-gear, xxvi. 146. 

— water-gauge, iii. 168. 

Difficulties in Parliajnent, viii. 58, 59, 60, 
61. 

— of federation, xxxvi. 170, 173, 174. 
Digby Neck, Nova Scptia, xxvi. 72. 
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Dilly weight, ix. 26-26, 32. 

Dilsburg coal-seam, section, xxviii. 65. 

Dimensions and powers of single-cylinder 
differential expansive pwnping-engines, 
xxiii. 5 ; of compound, xxiii. 6. 

— of Perran lode, xxvii. 131, 133. 
Dinant coal basin, xxvii. 145, 146. 
DiNGBY pulverizer, xxx. 142; plate 

xxxiii. 
DiNoiRB, — , quoted, xxxvii. abs. 71. 
Dioritic dykes, xxxi. 158. 
Dip, working to, x. 138-139. 

— and rise workings, ventilation, ii. 31 ; 
iiL 367. 

— of coal measures in northern coal-field, 
iii. 5 et seq. 

Cumberland coal measures, xxxii. 

.S52.353. 

— trouble, Pelton, iii. 34 et neq, 

— workings, physical state of air in, iv. 
222 et iteq. 

, pumping water from, xxi. 159: 

160 ; plate xxxii. 
Diphwys, xxxvi. 106, 111-113. 
Dipton colliery, pillar working, ix. 16, 

18-20, 21 et tieq.<, 33 ; plans and section 

facing 18, 20. 
Diputacion railway, xxxiii. 226-227. 
DiRCK anti-explosive apparatus, iv. 40. 
Direct-acting force-pumps, xxi. 56-58. 
pumping and winding-engines, xv. 

19-42. 121-127, 140-143, 157-161, 294- 

299 ; plates i. -vii. , xxii. -xxiv. 

engine,xix. 212-213; plate xxxviii. 

spring safety-valve, xxi. 285-286 ; 

plate xlvi. 

— current machines, xxxiv. 8-17 ; plates 
i.-v. 

Direction of dykes, xxxvi. 103-104. 

manganese lodes, xxxvi. 104. 

veins, xix. 105-106. 

Dirt beds, xxxv. 13, 14, 15. 

— hills, Canada, coal, analysis, xxvii. 237. 
Dirty habits of native pitmen, Warora. 

xxxviii. 118. 

— seam, New South Wales, vi. 39, 40. 
Discharge of water through pipes, iii. 

216-217. 
Discipline of Belgian colliers, xxxiv. 275. 
Disco anthracite, ii. 283. 
Disconnecting-hooks, xix. app. i. 12-17 ; 

plates xiv. -xvii. 

, Ormerod, xx. 81. 

Discovery of ironstone, v. 169-177. 
Discussion of papers, iii. 56, 233 ; v. 4-5, 

8, 226-227; xi. 139-140 ; xvi. 42-43, 131. 
Disengaging-catch, for safety-cages, x. 

83-96. 
Dish-like haematite deposits, xxviii. 129- 

130; section, 155; xxxi. 221-222; 

figures, 237. 
Disinfecting powder, McDougall, v. 263, 

265. 
Dislocations, faults, xviii. 164-165, 166, 

168 ; XXV. 23-27, 104-106. 



Displacement ventilating machines, xxviL 

101-102, 107. 
Dissolution theory, xxiii. 101, 105-106. 
Distant indicators, apparatus for reading, 

xxxviii. 72-73. 
Distillation products of coal, xxxv. 238. 
Distilling apparatus, Almaden, xxxiL 

abs. 50. 
Distington collieries, xxxiv. 110, 133. 

— limestone, xxxii. 352, 354. 
Distribution of air in mines, vi. 163. 

workings, xxxi. 125. 

coal in Britain, iv. 96-99. 

- — Indian coal, xxxviii. 155, 161-162. 

internal friction in engines, xxxviiL 

abs. 36. 

Warora coal, xxxviii. 155-156. 

Disturbances of earth's gravity, xxxiii. 

180. 
Disuse of gunpowder, xviii. 25-26. 
DiTTMAB, Prof., quoted, xxix. 171. 
Diversion of funds, ix. 252. 
' Divisibility of incandescent electric-light, 
I xxx. 151. 

1 Division of air currents in mines, iii. 129 ; 
vi. 182. 

— — labour, xxiii. 225-227 ; xxvi. 65- 
I 66. 

I Dixon, D. W., quoted, xxxvi. 70. 
Dixon, Jnc, quoted, xv. 264. 
Dixon, J. S., Cumberland coal-fields 

xxxii. 360. 

— , reception of visitors, xxxvi. 164. 

Dixon, Robert, coke-ovens, ix. 35, 118. 

, Dixon and Brbckon, coke-oven, xxii. 8. 

! DoBSON, Samuel, quoted, iii. 364 ; v. 9. 

i Dock accommodation, South Wales, 

xxiii. 236, 237, 241, 242. 
Docks, Northern coal-field, ii. 186. 
Doddington dyke, ix. 192. 
DoDD, Michael, transniissimi of power by 

steam, xxxvi. 28. 
DoDD, Miss, quoted, xxv. 6. 
DoDDS, Jos., Burradon colliery-explosion, 

viii. 168. 
DoDDS, Ralph, quoted, viii. 40 ; xxxviiL 

195. 
Dogger series, xxxv. 113, 124, 126, 127, 

128. 
Doggies, overlookers, x. 191, 192. 
Dogtooth rake ironstone, x. 119. 
Dolerite dykes, xx. 149. 
DoUey tub, xxvii. 21. 
Dollying, xxvii. 21. 
Dolomitic conglomerate, xxvii. 89. 
Domdn coal-field, xxxiv. abs. 57. 
DoMBBE, Louis, notes on coal-dust ex- 
plosions, xxix. 17-19. 
Domestic consumption, xxii. 42-43. 
— , saddle, or heating boilers, explosions, 

xxix. 36, 39. 
DoNESTHORPE, ~, quotcd, xiv. 120, 122 

et seq. 
DoNESTHORPE AND Co., quoted, xii. 183, 

214. 
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DONKSTHORPB, FiBTH AND BlDLBT, COal- 

cutting machine, xii. 63-67} 78. 
Donetz coal-field, xxiv. 8-9 ; xxxvii. 95, 

100. 
Donghus Dereh coal, iii. 63. 
I>oors in mines, number, vii. 4; x. 139- 

140. 

— of boilers used at Keyham, xiv. 68 ; 
plates vi. and vii. 

Doorways of coke-ovens, viiL 121 ; ix. 37 ; 

diagram, viii. facing 135. 

, cost, viii. 135. 

DoBMOT, £., quoted, vi. 133 ; xxvii. 143. 
DoBNiNO, El., tail-ropes, xv. 91. 
Dortmund coal district, winding-ropes, 

xxxi. abs. 21-24. 

— district, boreholes, xxvii. 38-39. 
, mineral production, xxxiv. abs. 1-3, 

53-54 ; XXXV. abs. 38-39 ; xxxvi abs. 

b9-40. 

, mining produce, xxxviii. abs. 37-38. 

, — statistics, xxxvii. abs. 52-53. 

, shafts, xxvii. 195. 

Douai, France, xxvii. 245. 
Double-acting pump, Upleatham, xvi. 

125-126, and plate xx. 
rams, xv. 32-33. 

— beam condensing and non-condensing 
engines, xix. 209-210 ; plates xxxviii. - 
xl. 

— carbon lamp, Brockie, xxxiv. 35 ; 
plate viii. 

— combination safety-lamp, Routledge- 
Johnson, xxxiv. 183-190 ; plates 
XXXV. -xxxvi. 

— cylinder pumpine-engine, xx. 170-174, 
and plates xlv., xlvi., xlviii. 

— difierential electric-lamp, xxxiv. 28, 
and plate vii. 

— flue boilers, xv. 27. 41-42; xxx. 74, 
75 ; plates xviii-xx. 

— leaf swing-bridges, xxii. 67-68; 
plate xvii. 

— riveting of boilers, xxx. 81-82. 

— road stall, xxxi. 182 ; plan, 195. 

— shafts, xii. 4. 

— stall, working, xxxi. 18 ; plates viii-ix. 
DouBLEDAY, Thos., iv. H, 23, 108. 

— , adjourned meeting, ix. 3. 

— , a/ppointmeni of secretary, xii. 147. 

— , causes of certain steam-boiler explo- 
sions, XV. 5-11, 43-44. 

— , memoir of Nicholas Wood, xv. 49-59. 

— , Natural History Society agreement, 
xi. 59. 

— , paradoxes in ventilation, xiii. 14. 

— , printing of papers, vii. 27. 

— , quoted, ix. 85, 2:^3, 235, 253 ; xxxvii. 
130. 

— , reprinting of Transactions, xii. 45. 

Doubtful age of ironstone-deposits, xxv. 
61-62, 71. 

DoUGAN, J., quoted, xix. 82. 

Douglas, John, patent safety-lamp, 
XXXV. 65-66, 67 ; plate viii 



Douglas, T., alteration of bye-laws and 

rules, xvi. 132 ; xxxviii. 183, 185. 
— , Archer and Robson, sprayer, xxxvi. 

— , coal-uxishing apparatus, xv. 65, 128, 

129* 
— , days of meeting, xiv. 136 ; xvi. 127. 
— , endless chain and tail-rope committee, 

xiv. 134. 
— , ffetton safety-lamp experiments, xvii. 

62. 
— , Kind-Chaudron boring system, xxi. 

lO-U et seq. 
— , steam boilers, xviii. Ill et seq, / 
— , tail-rope committee^ s report, xviii. 80. 
— , ntiderground conveyance, Cleveland, 

xvi. 92, 93, 127. 
DourgesColuebyCo., xxvii. 156. 
DouviLLE, —, quoted, xxxiv. abs. 16. 
Dove, Geo., evidence on boiler explosion, 

iv. 46. 
Dovenby Hall, viii. 151. 
Dover Straits, map and sections, xxxii. 

22. 
Dowke, xviii. 166. 
Dowlais works, xxiii. 246. 
Downcast shaft, temperature, iv. 210-21 1 . 

222. 
Downhill, Antrim, xxx. 107 ; section, 113. 

— quarry, Northumberland, Villepigue 
perforator, xx. 70. 

Downing, G. F., quoted, xxvi. 85. 
Dowson cas generator, xxxi. 190-191. 
Doyet colliery, winding-gear, xxxv. abs. 

48. 
Doyle, D., quoted, xxxv. abs. 59. 
Drag of a mine, iii. 93. 
tail-rope, with safety-cages, x. 86- 

87,92. 
Drainage of coal-mines, v. 135. 

Chat moss, viii. 62. 

goaves, ^as, vii. 79-84. 

mines, hi. 241, 242, 243 ; x. 50 ; 

xii. 179, 181 ; xv. 179, 187, 239-240, 

254. 
, extended system, v. 135-141, 

162-164. 

Tyne coal-basin, ix. 243-244. 

Drama bitumen, iii. 70. 
Draw-bridges, xxii. 68-70 ; plates. 
Drawing coke from ovens, ix. 37, 39. 

— gear, for coke-ovens, viii. 117. 

— timber in mines, winch for, viii. 195. 
Dressants, rearing seams, xxvii. 173-179. 
Dressing coal, Brilckenberg, xxix. 164- 

170 ; plates xx viii. -xxxi. 

— ore-rolls in position, xxxviii. abs. 12. 
Drift or boulder clay, Cumberland, xi. 85. 
wash, Durham coal-field, xiii. 41- 

42,69-85,158-161, 166-167, 202; xiv. 
1-6. 

— ventilation, vii. 79 ; xii. 47-48, 77. 
Drilting, objections to use of, in boiler- 
construction, xl. 39. 

Drifton industrial school, xxxi. abs. 13. 
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Drifts, XV. 179. 
Driggith vein, xxxiv. 121-122. 
DriU-holes, tamping, xxxiv. abs. 29. 
Drilled holes, in boiler-plates, xxiv. 120 

et seq, , 257 et seq, 

, rivetting with, xxi. 67-69; plate xiii. 

Drilling, hand, xxxi. 164, abs. 24. 

— , mechanical, xxxi. 107-110 ; plate xiii., 

abs. 24. 

— boiler plates, xx. 117 et ntq, ; plate 

XXXV. 

^~ machines, xxxii. abs. 43. 
Dbillon, — , quoted, xxxvi. abs. 8. 
Drills, Brandt hy<lraulic, xxxvii. abs. 34. 
*— , Cranston pneumatic, xxix. 221. 
— , diamond, xxiu. 179-183, 188-196; 
plates xxxvi. -xl. 

— , hydraulic, compressed-air and hand- 
power, xxxi. abs. 45. 

— , Jeffrey air-feed, xxxviii. abs. 23. 
— , Kind-Chaudron boring, xx. 190-191 ; 
plates liv.-lv. 

— , Lumpsey, hydraulic, xxxvi. 67-72, 121 ; 
plates ix.-xL 

— , Warsop rock, xxiii. 259-264 ; plates 

xlvii-xlix. 
Drown, Dr. T. M.,. quoted, xxxiii. abs. 

64. 
Dru percussion boring-machine, xxxii. 

abs. 67. 
Drum screens, xxviii. 186 et seq. 
Drums, scroll, xxi. 85-90, 219; plates 

xxiii. -xxiv. ; xxiii. 36-39. 
Drunkenness of Wallachian miners, xxxv. 

89. 
Drury's Parson's Close, section, viii. 162. 
I )ry coal bricks, xxvii. 35. 

— method of cleaning coal, xxxi. 245- 
248; plates li.-liv. 

— ore concentration, xxxvi. abs. 20-22. 
Dry burn coal, xxxiii. 71 ; xxxvii. 13. 

— limestone, xxxvii. 13. 

Dryden, Wm., Burradon colliery -ex plo- 

(don, viii. 163. 
Drying of manganese-ores, xxxiv. 154, 

158. 
DuBAR, p., quoted, xxxii. abs. 28. 
Dubois, — , water-gauge, xxxv. abs. 69. 
Dubois and Francois, rock-drill, xxvii. 

176, 181. 
Duchy Peru mines, xxvii. 132, 137, sec- 
tion, 137. 
Duckett Hill quarry, xxi. 261 ; sectiop, 

270. 
Duckmanton colliery, wood slides, x. 

125. 
Duddo basalt quarry, ix. 195, 209. 
-Duddon furnace, xxxiv. 89, 91. 
DuDLBY, Dud, quoted, viii. 111. 
Dudley, W. L., quoted, xxxiv. abs. 29. 
Dudley Port trough fault, x. 196. 
Dudweiler, Jagersfreude, colliery, xxviii. 

18-20, 47-48, sections, 60, 63-65 ; xxxiL 

abs. 66-67. 
— , mines, xxvii. 186-188. 



Duff coal, burnt with me<}hanical stokers, 

xxvii. 201) et seq, 
Duffryn coal, xxxi. 187-188. 
Dufour compensating lever, xxxiii. abs. 

70. 
DujARDiN, v., quoted, xxxiii. abs. 81. 
DujoL, Dr., quoted, xxxiii. abs. 83. 
DujouR single lever, xxxiii. abs. 40. 
Duke of Nortuumbe!:land, quoted, ix. 

230 ;xi. 220,221. 
DuMAR, Alph., phosphorescent light for 

mines, xiv. 71. 
Dumas, Em., quoted, v. 27. 
Dumas, E. L., Bornet hand-boring ma- 
chine, xxxvii. 117-120: plate xxvii. 
— , Cuvelier lock for safety-lamps, xxxvi. 

b\-oo ; plates vii.-viii. 
Dumas and Benoit electric lighting 

apparatus, xxx. 149-150, 154. 
Dumb drift, vii. 81 ; xii. 112 et seq. 
~ , Cinderhill, x. 156. 

, Shipley, x. 129. 

Dumfries, boreholes, xxxiii. 130. 
Dumfriesshire, geology, viii. 155, 157 ; 

xi. 65 et seq. 
Dumont, Andre, quoted, xxvL 17. 
Dumphy's coal-seam, xxiv. 178, 183, 

194. 
Dim limestone, xxvii. 302 ; xxxvii. 13, 

19. 

coal, xxxvii. 13. 

Duncan, Thos., quoted, xvL 140; xxi. 

154. 
Duncan mine. Lake Superior, xxiv. 244. 
Dun DONALD, Lord, coal-tar ovens, viii. 

112. 
Dunedin, xxxv. 201, 202, 203, 204, 207. 
DuNKER, E., quoted, xxxviii. abs. 1. 
Dunmore mines, U.S.A., xiii. 26, 37. 
Dunn, - , quoted, iii. 54 ; v. 133. 
Dunn, Archibald, honorarium, viiL 20. 
— , quoted, iv. 29. 

— , Wood memorial hcUl, xviL 31, 60. 
Dunn, Dr. J. T., quoted, xxviL 66, 

299. 
— , Ryhope air receiver^ explosion^ 

xxxviL 197. 
— , South Wales anthracite^ xxxi. 193. 
— , use of salt for laying coal-dust ^ xxxi. 

150. 
Dunn, Matthias, i. 66, 192, 210 et seq., 

225 et seq., 254 et seq., 258, 261 et seq. ,- 

ii. 7, 14 e^ seq., 55, 78 et seq., 98 et seq.; 

iv. 31, 32, 112. 
— , amiual dinner, iv 191. 
— , ascensional ventilation, viii. 11, 13. 
— , Bess^ges coal-mines and ironworks, 

V. 27-42. 
— , Birmingham meeting, 1861, ix. 86, 

248. 
-—, boiler explosions, iv. 39-53, 113, 115 

et seq. ; xi. 207-208, 209, 214. 
— , British Association, xii. 71. 
— , Burradon colliery explosion^ viii. 138, 

139, 166-167 ; ix. 55. 
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Dunn, Matthias, cemeiU walling^ ix. 

149. 
— , dose-topped tubbing, xii. 20 et mq. 
— , coal -cutting machines^ xii. 48, 50 ; xiv 

121. 
— , ooal-fields of Cumberland, viii. 141- 

160 ; xi. 179-188 ; xiii. 87-89. 
— , coal-mining, France, vii. 2, M, 4-5, 7/ 8. 
— , coal production, Belgium and France, 

iv. 287-305. 
— , combined drainage of miiies, v. 162, 

163. 
— , copyright of papers, v. 2, 3. 
— , Cumberland lioni, xi. 196. 
' — , destructive action o/fumace ga^^es, xii. 

25 et seq. 
— , discussion of papers, iii. 56. 
— , distribution of papers, vii. 29. 
— , Ereldi and Rodosto coaJ-fields, iii. 54, 

65. 
— , extension of coaJ -measures, xiii. 203. 
— , geology of Border districts, xi. 61, 62, 

63, 190, 195, 201. 

— , northet^n coal-field, xiii. 45, 47. 

— , Hetton colliery explosion, ix. 127-128, 

165. 
-- , tntroduction of visitors, xi. 226. 

— , Jones safety -lamp, xi. 160. 
— , low mai7i seam, viii. 105, 107. 

— , Lundhill colliery explosion, vi. 121. 
— , mugnesian limestone, xiii. 201. 
— , manufacture of coke, ix. 6, 10, 50. 
— , Middlesbro' salt, xiii. 93, 97, 98. 
— , mining college, iii. 57, 58, 225, 343 et 

seq. ; xi. 221. 
— , — inspectors reports, iii. 371-372. 
— , — statistics, V. 12, 13. 
— , — surveys, iv. 264. 
— , Nalural History society's a^eement, 

xi. 6. 
— , New South Wales coal-field, vi. 22, 

23,24. 

- -, & Regan smoke-consumer, xi. 212. 
— , Ogd en prize, ix. 89. 

— , paradoxes in ventilation, xiii. 10, 50, 

104. 
— , Pennslyvanian anthracite-region, xiii. 

102. 103. 
— , pillar ujorking, viii. 176 ; ix. 32. 
— , presence of authors, xi. 140. 
*-, presentation of books, iii. 371 ; xi. 212. 
— , probable extension of Cumberland 

coal-field, xiii. 87-89. 
— , quoted, xv. 207, 213, 214, 246; xxix. 

215. 
— , reports of meetings, viii. 173. 
— , round and small coal, v. 11. 
— , safety-cages, iii. 226; viii. 7, 8; xi. 161, 

162. 
— , sinking through sand, v. 150, 152. 
— , statistics, iv. 140, 264. 
— , ventilating fan, Elsecar, xii. 27, 28. 
— , ventilation of mines, iv. 10 ; vi. 154 et 

seq., 222, 223. 
— , Prussian mines ^ xii. 47-48. 



Dunn, Matthias, votes of thanks to pre- 
sident, iii. 374 ; iv. 265. 

— , working and ventilation of coaJ. mines, 
vii. 31, 32 et seq., 53 et seq., 113, 194. 

— I - of thick and thin coal-seams, v. 7. 

— , — overlying and underlying coal- 
seams, v. 18, 19. 

Dunnerholm boring, section, xxxi. 213. 
214. 

Dunning, Jos., coke-oven, description 
and figures, ix. 37-39. 

— , quoted, ix. 12. 

Duns Hill or Dunsil coal-seam, x. 118.- 

DuNSTAN, John, Lundhill colliery -explo- 
sion, V. 239-240. 

Duplex -pendulum seismograph, xxxvii. 
60-61, and plate xii. 

Duppenweiler, section, xxviii. 65. 

Durability of Hartley coal, xiv. 64. 

DuRAND, J. B., quoted, xxxvi. abs. 8. 

Durand-Clayb, L., quoted, xxxvi. abs 
23. 

Durango iron mountain, xxxiv. abs. 57. 

DuEANT, Henry, hand boring-machine, 
xxxvii. abs. 57. 

Duration of anthracite coal-field, xxxi 
180-181. 

boilers, xx. 63. 

Bristol coal-field, x. 102. 

coal, X. 47-48, 53, 61-62. 

coal-fields, iv. 82 ; xiii. 48 ; xv. 261, 

289-291 ; xvi. 131 ; xviii. 22, 23-24 ; xix. 
44-45 ; XX. 156 ; xxii. 52-56 ; xxv. 9, 
95-96 ; xxvii. 94, 96-96 ; xxx. 14-16. 

coal of Great Britain and Ireland, 

xxxii. 135-148, 213. 

Cumberland coal-field, xxxiii. 127. 

Great Northern coal-field, ii. 211 

222 ; X. 61 ; xii. 197 ; xxxvii. 4, 9. ' 

Juckes firebars, xviii. 94-95. 

manganese-deposits, xxxiv. 167-158. 

oil supply, xxv. 161-162 ; xxvi. 31. 

Durban bay, xvii. 79. 

Durham, Earl of, quoted, iii. app. 1, 2. 

Durham, coal, extent, ii. 201. 

— , horizon of Low Main coal-seam, 
xxxvii. 151-153; plates xxxvii. -xl. 

— , magnesian limestone, xiii. 202, 205- 
213 ; xiv. 28-34. 

— , synopsis of strata, xxxvii. 13. 

— and Bishop Auckland railway, xv. 251. 
Northumberland, glaciation, xiii. 

166, 169-185, 202. 
, upper and lower beds of coal, 

xi. 101-138. 
Sunderland railway, xv. 236 ; xxv. 

6,7. 

— coal-field, x. 48-63 ; xxvi. 16; section, 
28 ; plate iv. 

, drift, xiii. 41, 69-85, 158-161, 

166-167, 202. 

, sinkings, xiii. 106-107. 

, wash, xiv. 1-6. 

— coast, breccia-gashes, xxxiii. 165-177 ; 
plates xii. -xiii. 
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Durham County Coal Mining Co., xv. 
237,238. 

— junction railway, xv. 237. 
Durham University, ix. 87, 229, 230; 

xL 219, 220, 221 ; xvii. 98 ; xviii. 29, 
30, 31,32. 

— , mining college, vi. 201 ; viL 30 ; 
viiL 20. 

Durham waterworks, self-feeding fur- 
naces, xviii. 39, 98. 

DUrrenberg borehole, xxvii. 38. 

Dust explosions, coal-mines, xxxiv. abs. 
78-80. 

, precautions against, xxxv. abs. 

46. 

— favouring explosion, xxvi. 103 et seq. 

— in mines, laying of, xxxvi. 99-102 ; 
plate XV. 

, salt for laying, xxxi. 145-150. 

Duston, xxxv. 137 ; section, 145. 
Dutch Limburg, coal-basin, xxvi. 14-28, 

and plates iv. - vi. 
Duties on coal, v. 60; x. 60; xv. 181, 

185, 186, 194, 196, 197, 233, 262 ; xxiv. 

211-112. 

gypsum, XXX. 66. 

Dutoit's Pan diamond-mine, xxxv. abs. 

18, 19. 
Duty of Cornish and other pumping- 

englnes, xix. 201-221 ; plates xxxviii.- 

xli. 

engines, xxxvi. 141. 

pumping-engines, xxi. 139 et seq. 

Dux brown coal-mine, xxxiv. abs. 5. 
Dyffryn Mining Co., xxxvi. 105, 113, 

115. 
Dyke, ninety fathom, v. 121. 
Dykes, iii. 7 ; vi. 19, 22, 191, 195 ; vii. 93- 

94, 100, 103 ; viii. 30, 148, 150, 151, 

152 ; ix. 189-197 ; x. 114, 115 ; xi. 130, 

131 ; xii. 155-157 ; xiii. 43, 45, 46, 47 ; 

xviu. 164, 166, 168, 169, 170 ; xxi. 252, 



, 253254 ; xxiii. 43, 160, 161 ; xxiv. 78, 
137-140, 146, 148, 149 ; xxv. 50-51, 62, 
54, 65; xxvi. 43, 44, 45, 71, 77, 122, 
128 ; XXX. 7, 13, 14 ; xxxui. 130, 170. 

Dykes, border district, xL 82. 

— , faults, and fissures, viii. 191-194. 

— , gold deposits, xxxviii. 174. 

— , great northern coal-field, ii. 109 ; 
V. 121 ; ix. 189, 190 ; xii. 153. 

— , mountain limestone, xviiL 168. 

— , Rosedale, vi. 20. 

— and faults, ii. 108-113 ; xxviii. 10, 18, 
19, 20, 21 ; sections, 65. 

Dynamical pressure of water columns in 

lifting sets, xxi. 49-58; plates iv.-ix., 

64-66, 91-103. 
Dynamite, xxvii. 53 ; xxxi. 164 ; xxxii. 

abs. 82 ; xxxvii. abs. 45. 
— , Bohemian collieries, xxvii. 193. 
— , eflFect on coal-dust, xxxiv. 214, 297, 

302-303. 
— , experiments, xxxviii. abs. 26-28, 57. 
— , explosion of coal-dust by, xxxv. abs. 

54. 
— , explosions, xxxii. 196. 
— , Lumpsey mines, xxxi. 112. 
— , utility, xxiii. 195-196. 

— shells, Abel, xxxii. 57. 

— stores, report, xxxii. abs. 18. 
Dynamometer experiments. Bridge pit, 

Wigan, xvii. app. i. 128-129. 

, Gannow, xvii. app. i. 74. 

, Hapten Valley, xvii. app. i. 63, 69. 

, Meadow pit, Wigan, xvii. app. i. 

137. 

, Murton, xvii. app. i. 49. 

, Rowley, xvii. app. i. 85. 

, Seaham, xvii. app. i. 18-21. 

, Shireoaks, xvii. app. i. 103. 

Dynamos, Comstock lode, xxxviii. abs, 20. 
— , electric, xxx. 154, 155; xxxiv. 7 et seq. 
Dyson, — , quoted, xiv. 105, 126. 



E. 



£agle non-conducting cement, xxxii. 36 

et seq, 
Eakl of Sandwich, quoted, xxxviii. 65. 
Early history of coal-mining, xii. 164. 
Earth movements, experiments, France, 

xxxvi. 43-45, 86, 120-121 ; plate vi. 

— pillars, figure, xxx. 5, 6. 

— shakes, xxxiv. 168-172. 

and outbursts of fire-damp, xxxiii. 

179-183; plates xiv.-xv. ; xxxvi. abs. 
43-44. 

— tremors, xxxiii. 167-169, 179-183; 
table, 168 ; xxxvi. 62 ; xxxviii. abs. 
46. 

, report of committee, xxxvii. 55- 

67 ; plates viii. -xvii. ; xxxviii. 43. 

Earth's radiation, iv. 249 et seq. 

Earthquakes, Anzin mines, xxxviii. 
abs. 18. 



Earthquakes, Bengal, July 14, 1885, 

xxxv. abs. 34. 
— , Bohemia, xxxvii. 56. 
— , Burmah, xxxvii. 56. 
— , Charlestown, xxxvii 56. 
— , connexion with barometric changes, 

xxxiv. abs. 72. 
— , instructions for observations, xxxiv. 

168 ; abs. 76-77. 
— , Japan, xxxvii. 55, 56, 59. 
— , Nice, xxxvii. 56. 
— , St. Louis, xxxvii. 56. 
— , Sonora, xxxvi. abs. 44. 
— , surface, north of France, xxxv. abs. 34. 
— and colliery explosions, table, xxxiii. 

182 ; diagram curves, 182. 

fire-damp in mines, xxxviii. abs. 18. 

Earthy minerals, annual production, xxi, 

187, 197. 
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East Africa, coal, xxxiii. aba. 109. 

— coast ports, casualties in coal-cargoes, 
XXV. 134-135. 

— Gawber and Atdsley pits, Denton 
disengaging hook, xix. app. i. 15. 

— - Hetton colliery, horses, xxxii. 108. 

— , lonffwall working, xxv. 251- 

260; plates Ixxv.-lxxvi. ; xxvi. 64-69; 
plate viia. 

— Holywell colliery, horses, xxxii. 110. 

, ventilation experiments, i. 203- 

205. 

— Howie colliery, experiments on steam 
pipes, xxxvi. 14 et mq. 

— India, coal-mining, Warora, xxxviii. 
77-169. 

— Indian coal, specimens, xix. 40. 
East Indian Railway Co., xxx. 3, 4, 8, 

12, 16, 18 ; xxxvui. 157-161. 

— , colliery, xxxviii. 158. 

£^t London waterworks, Cornish en- 
gines, xix. 207. 

, pumping, xvi. 136. 

— Minor pit, Hetton colliery, ix. 93 et 
seq, 

, , engine-plane, xvi. 54-55 ; 

plate xii. 

, , fixed etagine, iii. 299-303. 

, , plan and section of engine- 
plane, iii. facing 318. 

, , rope friction experiments, 

iu. 284. 

, , ventilation experiments, 

vii. 65, 67, 110, 147 et seq. ; plan, 148, 
202. 

, , winding-engine experi- 
ments, V. 108. 

— river gypsum, analysis, xxx. 63. 

— Nova Scotia, xxvi. 79, 81, 83, 87 ; 
section, xxvi. 90. 

— Siberia, geology, xxxvi. abs. 8. 

— Somerset and Gloucestershire coal- 
field, section, ii. 253. 

coal-field, notes on, iL 261. 

, number of workpeople, iv. 

200. 
, overlap, iii. 28-29. 

— Tanfield colliery, haulage, xxix. 73. 

— Tonquin, geology, xxxvi. abs. 36. 

— United States, iron-ores, xxxiv. abs. 
22. 

Eastcott, John, Bastier chain-pump, xv. 

166. 
Easton, J., i. 191 ; ii. 5, 7, 8, 9, 12. 
— , Catow safety 'Cdge^ xvi. 27, 28, 29. 

— , Dumar electric lights xiv. 71. 

— , Guibai ventilator, Frameries, xvi. 7, 

10. 
— , quoted, i. 283 ; xxxviii. 57. 
Easton, Thos., quoted, vi. 23. 
Easton colliery, section, x. 101. 
Eaton, Prof., quoted, iv. 129. 
Baton, J. R., coal-gas for heating boilers, 

xxiii. 113. 
Ebba's nook, xxxiii. 69, 70, 78. 



Ebb's Nook limestone, xxiv. 141 ; xxxiii. 

70. 
Ebbw Vale works, xxiii. 246 ; xxxi. 177. 
Ebelman, — , quoted, viii. 115. 

KcCLESfASTICAL COMMISSI ON BBS, quoted, 

XV. 255-257. 
Eccleston colliery, pumping-engine, xv. 

21,23. 
Echinodiscus bioculatus, Formosa, xxxiv. 

82. 

— bisperforatus, xxxiv. 82. 
Echunga gold-field, xxxv. abs. 24. 
EcoLB DES Mines, Paris, xxvii. 281. 
Economic geology, India, xxxiv. abs. 75. 

— uses of coal-seams, xii. 159-163. 

— value, coals, iv. 284, 285. 
ESconomical advantages of mechanical 

ventilation, xix. 223-237 ; plates, xlii., 
xliii. 

— engineering, ix. 59-60. 

— working of boilers in collieries, xxxviii. 
223-228. 

mines, ii. 2\ et seq. 

Economizer boilers, explosions, xxix. 36, 

39,94. 
Economy in coal consumption, xix. 52. 
coke manufacture, xxvii. 127-128; 

plates xi.-xiv. 

use of coal, xxii. 42, 43, 44, 49-50. 

working, x. 53. 

--of fuel, iron manufacture, xxxiii. abs. 

55. 

in pum^ing-en^ines, xxiii. 7. 

pillar working, viii. 95-96. 

Eddies in mine-ventilation, xii. 106 et seq. 

Eklen river, xxiv. 54. 

Edinburgh New Philosophical Journal, 

quoted, iii. 11, 20. 
Edinburgh University, xxi. 35. 
Edinburgh water supply, xxiv. 67, 93. 
Edison dynamo, xxxiv. 12 ; plate iii. 
Edson, J. B., quoted, xxxiii. abs. 5. 
Education, nprthem coal-field, xxxvi. 

167 158. 
— , technical, xvii. 65, 96-104, 113 ; xviii. 

pp. ix.-xi., 3, 7, 149-160; xxiii. 60. 

— of miners, xxviii. 204. 

children, Belgium, xiii. 59 et seq. 

mining engineers, xxi. 21-46. 

Eelwell limestone, xxxvii. 13. 

— quarries, xxxiii. 75 ; section, 76. 

— upper and lower coals, xxxvii 13. 
Efifects of dislocation and denudation, 

xxxii. 353-354. 

manganese, xiii. 139-140. 

mine workings, xxxv. abs. 62-64. 

seasons on fire-damp explosions, 

xxxi. 88, 89. 
shot-firing on safety-lamps, xxiv. 

Q5etseq., 168-172. 
working overlying and underlying 

seams, v. 15-21. 
Efficiency, electrical and commercial, 

xxxiv. 19. 
Egg coal, xiii. 28, 33. 
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Egg-ended boilers, xviii. 121 et seq. ; xx. 

49 et fieq. ; plate xxvii. ; xxxviii. 226, 

227. 
EoLESTON, Dr. T., quoted, xxxi. abs. 42. 
Egremont, xxxi. 218, 235 ; xxxiv. 85, 

87, 89, 92, 127, 130, 131 ; section, 

136. 
Ehbenwebth, Prof. J. von, quoted, 

xxxiii. abs. 72, 96 ; xxxiv. abs. 12. 
Eight yard limestone, xxviii. 7 ; xxxiii. 

71 ; xxxvii. 13. 
Eighteen inch coal, xxxiii. 139. 
Eighteenth century, coal-mining, xv. 

198-215. 
EiKES, — , ventilation of mines, quoted, 

i. 215. 
Ejector condenser, Morton, xxiii. 165- 

166 ; plate xxxiv. 
El Boleo copper-mine, xxxvi. abs. 7. 

— Regato railway, xxxiii. 227. 
Elastic power of aqueous vapour, iii. 180. 
Elasticity of indiarubber, viii. 7-8. 
Elba, iron-ores, xxxviL abs. 36. 
Elder, John, quoted, xxvi. 116. 
Election, inspectors of mines as honorary 

members, iv. 262-263. 
— , members, ii. 77. 

— , officers, iv. 262 ; ix. 15, 53 ; xii. 92. 
— , president, xv. 75-77 ; xviii. 153. 
— , president and officers, 1888, xxxvii. 

220. 
— , vice-presidents, xii. 3, 17, 42-43 ; 

xviu. 85, 86. 
Electric apparatus, Murday, xxxviii. 71. 

— bell to safety-lamp, xxxii. abs. 62. 

— ' coal-cutting machines, xxxviii. 32, 34 ; 
abs. 6-7, 67-68. 

— firing, xxvii. 53. 

— gin, xxxi. abs. 10-11 ; xxxii. abs. 14. 

— fight, xxviii. 207; xxxi. 134-136; 
xxxiv. 3-63; plates i.-xi. ; xxxv. 2.39- 
241. 

, cost, xxxiii. abs. 78. 

, experiments, xxxiii. abs. 90. 

— — , Gradenberg works, xxxiii. abs. 96. 

— lighting, Gosson Lagasse, xxvii. 184. 
of mines, xiv. 71-72. 

— machinery, incline worked by, xxxvii. 
abs. 80. 

in mines, xxxiii. abs. 71 ; xxxiv. 

abs. 5-7. 

— safety-lamps, Maskelyne, xxxvii. 
ll.S-llO. 

, Schanschieflf, xxxvi. 87-93 ; 

plate xiii. 
_ , Swan, XXX. 149-159 ; plate 

xxxviii.; xxxi. 117-119 ; plate xxi. 
, — improved, xxxvi. 3-11, 55-59 ; 

plate i. 

— — -, — portable, xxxv. 51-64; 
plate vii. 

, Swete portable, xxxviii. 17-19. 

^- seismoscope, xxxvii. 59. 

, Herschel non-gravitating, xxxvii. 

101-111 ; plate xxi. 



Electric signals, xxiv. 165-167 ; xxxv. 

239. 

, Dudweiler, xxvii. 186. 

on underground engine-planes, xxiv. 

165-167. 

— transmission of power, xxviiL 179 ; 
xxxi. abs. 9-10 ; xxxii. abs. 13-14, 28 ; 
xxxiii. abs. 82, 83, 103 ; xxxviii. abs. 
35. 

Electricity, copper extraction by, xxxviL 

abs. 70. 
— , incline worked by, xxxvii. abs. 80- 
— , purification of coke, ix. 9, 45 et seq, , 

51,54. 
— , uses of, xxxv. 239. 
Electro -magnetic lock for safety-lamps, 

Craig and Bidder, xix. 15-16 ; plate v. 

— magnetism, xxxiv. 5 et seq, 

— magnets, xxxiv. 20. 

— motive force, xxxiv. 4. 
Elemore colliery, ix. 96. 

, coal-cutting machine, xxviii. 77-78, 

165. 
, fixed engine, iii. 294-298 ; plan and 

section of self-acting incline, facing 

318. 

, haulage experiments, iii. 252-253. 

, pressure of gas in coal, xxx. 1 4- 

166, 221 et seq., 225-226; plates 

xxxix., xl.; xxxii. 127-128. 

, self-acting planes, iii. 271 et seq, 

, steam haulage experiments, v. 102- 

103. 
, ventilation experiments, vii. 64, 66 

et seq.; ix. 135 ; xii. 82-83, 186-188. 
Elephant steamer, xxxi. 188. 
Elevation, furnaces, v. 36. 

— of land, xiii. 182-183. 

proposed college, frontispiece, iv. 

Eleven feet coal, sections, xi. 76, 78. 

Elf hills, XXV. 48, 50, 54 ; xxvii. 300. 

, basalt, xxiv. 139, 140, 146. 

quarry, xxvi. 128. 

, section, xxiv. 151. 

Eliza pit, Bulgill, xxxiv. 113. 

Elizabethpol copper-deposits, xxxv. abs. 
9-10. 

Ell coal-seam, xxxiii. 151, 157, 158 ; sec- 
tions, 162. 

Ellen pit, Bulgill, section, xxxii. 335. 

Ellenborough colliery, Maryport, xiii. 
87 ; xxxii. sections, 331-333, 356 ; 
xxxiii. 129, 131, 140, 142, 143 ; section, 
149. 

Elliot, G' oroe, Burradon colliery -explo- 
sion, vui. 167-168. 

— , chMyheate mine waters, v. 23. 

— , eflfect produced upon beds of coal 
by working away the overlying or 
underlying seams, iv. 141-146; v. 
15-17, 18 et seq. 

— , extra copies, viii. 97. 

— , inaugural address, xviii. 19-35. 

— , incorporation of institute, xxi. 289. 

— , longwall working, xix. 37-39. 
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EiiLiOT, Geoboe, LfUndhUl colliery arci- 
dent and mine ventilationy vi. 214 et neq. 

— , explosion, v. 249 et seq. 

— , methods of luhricoUiony xxv. 223. 

— , quoted, x. 13 ; xix. 188-189 ; xxxviii. 
31, 36, 42, 43. 

— , safety-lamps, i. 190 et seq., 256, 256, 
268, 259 et seq., 270. 

— , telegram from, xviii. 155. 

— , vote of thanks to president, v. 229. 

Elliott, — , quoted, ii. 38. 

Elliott, H. J. H., quoted, xxxv. abs. 
59. 

Elliott, Sam., evidence on boiler-explo- 
sion, iv. 49. 

Eloin safety-lamp, i. 308, 316, 317; 
xxiii. 20. 

, experiments, xvii. 19. 

Elpainstone-Vincent dynamo, xxxiv. 
17 ; plate v. 

Elsecar colliery, Biram ventilator xix., 
plate xlii. 

— — , boiler explosion, xxxii. 194 ; 
plate XX vi. 

, ventilating fan, xi. 89-98 ; dia- 
grams facinff 90, 91, 92 ; xii. 27-29. 

Elstewyke, Elswick collieries, xv. 178, 
183, 184. 

Elswick colliery, experiments with coal- 
dust, xxviii. 86-90. 

, Guibal ventilator, xiv. 73-81, and 

plates Ixix.-lxxi. 

, Harrison boiler, xvi. 35 et seq. 

, Juckes Hrebars, xviii. 93-94. 

, pumping, xvii. 27. 

— works, coal-testing experiments, xiv. 
4S et seq. 

, Corliss engine, xxv. 214 ; plate 

lix. 
, experiments with steam-coal, xviii. 

37. 
Elvan dyke, xxvii. 131. 
Elvet colliery, xiii. 78-79 ; section, 79. 
, Juckes firebars, xvii. 75. 

— moor, XV. 211. 

Klwbn, T. L., experiments on resistance 

to air-currents in mines, xxxviii. 205- 

218 ; plates x.-xxii. 
Embankment, Hury reservoir, xxxiv.260. 
Embleton, T. W., Banuslty lS7o mettinfj, 

xxv. 11. 
— , hydraulic coal-cutting machine, xiv. 

72, 83-89, W^etseq. 
— , Oaks colliery explosions, xxv. 29-38, 

143, 144; plates vi.-xxxvii. 
— , reception of visitors, xxxvi. 164. 
— , SUkstone and Bamsley coaX-searns, 

xxv. 20, 21. 

— , winning of High Main coal, Gos- 
forth, xxxviu. 189-200, 202-203 ; plate 
xxiv. 

Emeby, Chas. E., quoted, xxxvi. 13. 
Emeby, Robt., quoted, xxxiii. 82. 
Emery coal-seam, xxiv. 196, 197, 204, 
206-207. 



Emery colliery, xxiv. 206-207. 
Emil coal-seam, section, xxviii. 56. 
Emma pit, Towneley, pumping-engine, 

XV. 159-160, 298-299. 
Emmons, S. F., quoted, xxxiii. abs. 104 ; 

xxxvii. abs. 5. 
Employers persuaded to subscribe, xiii. 

216-217. 
Empty spaces in colliery workings, xviii. 

159. 
Encrinital limestones, xiv. 44-45. 
Encrinites, drawings, ix. 189. 
Endless-chain, xiv. Ill; xxxvi. 218. 
and tail-rope committee, xiv. 112 

et seq., 133-134 ; xvi. 1, 50. 
, preliminary report, xvi. 

104-106. 
, report, xvii. app. i. 1- 

177. 
haulage, xvii. app. i. 54, 150-158 ; 

XX. 3 et seq. ; xxix. 72 ; xxxi. 141 ; 

xxxiii. 225 ; abs. 84. 

, advantages, xvi. 104-105. 

, cost, xviii. 61-62, 71, 72. 

, Lancashire pits, xv. 80, 90 et seq. 

, Mariemont, xxvii. 182 ; xxxiii. 

abs. 84. 
, Spain, xxxiii. 187-212 ; plates 

xvi.-xix.; xxxiv. 190; xxxvii. 81-^5; 

plate XX. 
— rope, xxxvi. 218-220, 221. 

, for unloading boats, xxxiii. abs. 81. 

haulage, xvu. 94, 117, 160, 163, 165. 

, Channel tunnel, xxxii. 7-8. 

— , Cleveland, xxxi. 110-111 ; plates 

xiv. -XV. 

, Spain, xxxiii. 225-226. 

system, compared with wire tram- 
ways, XX. 11 et seq. 
systems of haulage, iii. 308 ; xvii. 

app. i. 94, 117, 160, 163, 165, 167; 

xxviii. 240-241, 243-246 ; plate xli. 
Engelholm colliery, xxxv. abs. 32. 
Engerth shaft, Kladno, xxvii. 192. 
Engine-beam, Hartley colliery, strength 

of, xi. 154. 

— or main seam, ii. 275. 
Engine-planes, Bridge pit, Wigan, xvii. 

app. i. 121. 
— , Brynddu, xvii. ftpp. i. 143. 

, Cinderhill, xvii. app. i. 115. 

, experiments, v. 67 et seq. 

~ - , Hap ton valley, xvii. app. i. 59. 

— , Harraton, xvii. app. i. 34-35. 
, Hetton, xvi. 54-55. 

, Marley Hill, xv. 83 ; xvi. 56. 

, Mesnes, Ince, xvii. app. i. 140. 

, Moor pit, Wigan, xvii. app. i. 139. 

, Murton, xvii. app. i. 43-44. 
-, Newsham, xvii. app. i. 109. 
— , North Hetton, xvii. app. i. 7-9. 

, Pelton, xvi. 123. 

, Seaham, xvi. 55-56; xvii. app. i. 15. 

, Seaton Delaval, xvii. app. i. 25. 

, Shireoaks, xvii. app. i. 98-99. 

5 
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Engine-planes, signals, xxiv. 165-167. 

, Upleatham, xvi. 106. 

Engineering education abroad, xxi. 33-34. 
Engineers, colliery, report as to 

sMtniission, xxiii. 65. 
Engines, haulage, first cost, xvii. app. L 

117. 
— , internal friction, xxxviii. abs. 36. 
—, marine, xxiv. 105-127; plates xxi.- 

xxxi.; 250-253, 256-262. 
— , wire-rope tramways, xx. 5-6. 
EIngland, working of fiery mines, xxxi. 

5-29; plates i.-xi. 
Enolbb, Pbof. — , quoted, xxxvi. abs. 

13. 
English, Capt., quoted, xxxii. 6. 
EInglish, Jos., SecUon Bum boiler exf/lo- 

sian, xi. 27-28, 31-32. 
English and continental coal-fields, com- 
parative ages, viii. 107. 

— coal, vi. 89, 98, 107. 

, prices in India, xxxviii. 160. 

and coke, Bilbao, xxxii. abs. 82. 

— coal-fields, visit to, xxxii. abs. 68. 

— patent fuel, value of, xxxviii. 161. 

— secondary rocks, description, xxxv. 
106-108. 

, iron-ores, xxxv. 103-157 ; 

plates x.-xxii. 
Enlargement of institute, xv. 3, 77-80, 

164, 293-205. 
Ennerdale lake, water, xxiv. 54-55. 
Ensilage, xxxii. 114-115, 154. 
Entrochal limestone, xxv. 67. 
Enumeration of strata, ix. 198-202 ; xiv. 

16-17. 

subjects treated of, x. 4-5. 

Eozoic rocks, xxv. 146, 168, 170. 
Epinac, Uottinguer pit, Blanchet system, 

xxiii. 82-87 ; plate xxvi. 
Eppleton colliery, ix. 95, 108 ; xii. 187 ; 

xiii. 206, 212-213 ; sections, xiii. 206, 

212 ; plan, 212. 

, accident, v. 158-159. 

jclectric-liffhting, xxxiv. 54; plate xi. 

, engine-plane, plan and section, iii. 

facing 318. 
, experiments on pressure of gas in 

coal, XXX. 171-191, 222 et seq., 227-245 ; 

plates xxxix., xl., xli., xliv. ; xxxii. 

127-128. 

, fixed engine, iii. 287-290. 

, plan of ventilation-furnace, ix. 

facing 131. 

, roof, v. 19. 

, rope-friction experiments, iii. 282- 

283. 
, safety-lamp experiments, xvii. 17 

ef seq. 

, scroll drum, xxv. 201. 

, sections, xiii. 206, 212 ; xxxvii. 

plates xxxix. -xl. 
, ventilation experiments, vii. 64- 

65, 66, 71, 108 tt Htq. ; ix. 133, 139; 

xii. 80, 83 ; xiii. 51 ; xxxi. 25. 



Eppleton colliery, ventilation of under- 
ground boilers, xii. 83, 186, 188. 
, workings, xxxi. 15 ; plate iv. 

— winning, v. 66-57. 

Equidistant planimeter, xxxii. abs. 79. 

Equisetacea, xxx. 19. 

Equisetiores in coal, xi. 173. 

Erekli, Anatolia, iii. 61-63, 68, 71-73 ; 

xxxvii. 95. 
— , — , coal district, map, iii. 61. 

— coal-field, iii. 54 et aeq. 
Erewash canal, x. 121, 150. 
Ernst, — , quoted, xxxiii. abs. 59. 
Ernst Louise colliery, section, xxviii. 65. 
Erosions in iron-ore deposits, xxxiii. 214. 
Errington, Jno. Edw., quoted, ix. 69. 
Erzberg mines, iv. 63 ; xxxviii. 67. 
Elscarpelle colliery, xxvii. 255. 

, earthquakes, xxxv. abs. 34-35. 

, Douai, Kind-Chaudron sinking, 

XX. 194, 196-197. 
, leakage in shaft, xxi. 11. 

ESCARPELLE CoLLIERY Cc, XXvii. 166. 

Escoumps haematite mine, xxxiii. abs. 
30. 

Esk river, viii. 148. 

Eskdale, viii. 156, 158; xxviu. 110, 120. 

— , granite, xxviu. 110-111, 118-120 ; sec- 
tions, 155. 

— , — , analysis, xxviii HI. 

— , hajmatite, xxx. 27-28. 

Eskett, xxxiv. 127, 129, 131 ; sections, 
136. 

EsKETT Iron Ore Co., xxviii. 134, 136. 

Eskett mines, xxviii. 114, 128, 129. 

EsTCOURT, W. C. , quoted, xxvii. 205. 

Eston, xiii. 128, 130; xxxv. 114, 115, 
116, 117, 125; sections, 145. 

— branch railway, v. 189-190. 

— hills, V. 188-189. 

— iron-ores,analy8es,xxiv. 28; xxxv. 117. 

— ironworks, v. 212. 

— junction, section, xxxv. 115. 

— mine-ore, xxiv. 28. 

— mines, Calow safety-cage, xvi. 24, 28, 
29. 

, endless-rope, xvii. app. i. 112-113 ; 

plate xlv. 

, pillar- working, viii. 94, 95 ; sec- 
tion, 94 ; diagram facing 95. 

— Nab, section, vii. 87. 

— old bank, section, xxxv. 115. 
Ethane, xxii. 27. 

Etherley colliery, electric signalling, 
xxiv. 165-167. 

, surveys, xx. 89-90. 

Eugen coal-seam, xxxv. abs. 23. 
Euomphalus, drawing, ix. 188. 
Eurekli coal-field, xxxvii. 95. 
European iron-ores, xxxiv. abs. 33. 

— railways, xxxvi. 1:5. 

Euston station and G.P.O., pneumatic 

tube between, xxiii. 89. 
Evans, F. J., quoted, xxiii. 55, 63. 
Evans, Jos., quoted, xxi. 249. 
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Evans, Thos. , coal -cutting machines^ xiv. 
126. 

— , quoted, xix. 233. 

— , Hpontaneovs combustion of coal, x. 179. 

Evaporative power of coal, xviii. HI, 112, 
121-122. 

mineral-oils, xxxvi. abs. 46. 

various coals, xxxi. 187, 188. 

Evenlode river, xxxv. 123 ; section, 145. 

Evens, Thos., yo»w< committee on mechan- 
ical ventilators, xxxvii. 182, 187. 

Evbbbtt, Pbof. J. D., quoted, xxxi. 61, 
64, 66, 66, 71. 

Everton, Liverpool, waterworks engine, 
xxi. 131, 13j et seq. 

Evolution of carbon dioxide, xxvii. 74, 
80, 84, 297-298. 

EvRABD, Alf., quoted, xxxiii. abs. 43. 

Ewanrigg, viii. 150. 

— colliery, section, xxxii. 356. 

Ewes bum, expense of bridge, estimated, 

xxxviii.' 192. 
EwiNO, Jno. Obb, Quoted, xxi. 292. 
EwiNo, Prof. J. A., letter, earth tremors, 

xxxiv. 168-169. 
— , quoted, xxxviL 66 et seq. 
Ex-officio members of council, xiv. 1, 7-8; 

XV. 76;xxxviii. 183-185. 
Examination scheme, xxi. 39-40. 
Examinations, publicity or secrecy, 

xxiv. 39-44, 45. 
Excavating machinery, xx. 159-162 ; 

plates xxxvi. -xli. 
Exchange of proceedings, xiii. 13, 91-92. 
Excursions, xii. 88-90 ; 1886, xxxv. 1-2 ; 

1887, xxxvi. 201-223. 
Exhaustibility of coal, not considered in 

rating, xxiii. 140-141, 147, 154 et seq. 
Exhaustion of coal supply, xxxvi. 143. 
Elxhaustive power of steam jets, i. 48- 

49. 
Exhibition, London, 1851, iii. 71 ; 186*^, 

xL 227 et seq. 
— , mining, Madrid, xxxiii. abs. 46. 
— , Newcastle-on-Tyne, xxxvi. 123, 167, 

218, 222, 223 ; xxxvii. abs. i. ; xxxviii. 

abs. 24. 
Expansion, self -acting variable, winding- 
engine with, xxvi. 109-117; plates 

xiii.-xvii. 
— , variable, Guinotte system, xxvii. 181, 

183. 

— and counterbalancing applied to 
winding-engines, xxv. 201-214; plates 
li.-lix. 

— gearing for winding-engines, xxix. 3-6 ; 
' plate i. 

— of air, iii. 90 eJ, seq., 359 el seq. ; tables 
i. 84, 85. 

steam, saving by, xxiv. 107-108. 

— valve, Barclay, xx. 175-176 ; plate 
xlvii. 

Expansive pumping-enginc, differential, 

xxiii. 3-13 ; plates i.-ix. 
Expenditure of Institute, iv. 29- 



Experimental boiler explosions, xxxii. 
197-198 ; plates xxvii. -xx viii. 

— committee, xii. 18, 

— errors, xxxi. 62, 66-67. 
Experiments, coal, Keyham, xiv. 47. 
— , coal cleaning, xxxi. abs. 11. 

— , coal-dust, xxviii. 86. 

—, explosions, xxxi. abs. 8. 

— , gas, xxvii 66. 

— , H aswell colliery, contraction of upcast- 
shafts, iv. 16. 

— , lighting power of safety-lamps, L 332. 

— , motive power, viii. 64-56. 

— , natural ventilation, L 79. 

— , pit timber, xiL 37. 

— , pressure of gas in solid coal, xxx. 
163-260; xxxii. 123132, 311. 

— , resistance to air-currents in mines, 
xxxviii. 205-218 ; pUtes xi. -xxiii. 

— , safety-lamps, i. 252-256, 310-318; 
viii. 43-45 ; xv. 101 ; xxxiv. 187, 293. 

— , steam-jet, ventilation, i. 39-47, 54-56, 
71-164, 165-183, 195-207. 

— , ventilation, iv. 293 ; vii. 62. 

— , wire-ropes, viii. 17. 

Explanation of lightning discharge, 
xxxvi. 48. 

Exploration licence, xix. 164. 

— of dangerous gases, xxiv. 129-130. 

lodes at Bio Tinto, xxxvii. 46 et seq. 

Explosions, xv. 205, 208, 213, 237, 242, 

246, 253, 271-281. 
— , anthracite collieries, xxxi. 184. 
— , boilers, causes of, xv. 5 ; xx. 53. 
— , boilers and other vessels, xxxii. 

191-200; 216-221 ; plates xxiv. -xxix. 
— , Burradon colliery, viii. 86, 161-170 ; 

ix. 55, 66. 
— , coal-dust, xxviii. 97-98, 157 ; xxix. 

17-21 ; xxxiv. abs. 78 ; xxxvii. 79, 80- 

85. 
— , Durham district, xxxiii. abs. 38. 
— , Felling colliery, ii. 30. 
— , fire-damp, xxxvii. abs. 9, 26-28. 

— , , Erekli, iii. 65. 

— , , prevention, xxxii. abs. 28. 

— , , Prussia, 1861-1881, xxxii. abs. 

75. 

-, flour-dust, xxviii. 159-163. 
— , France, xxxiii. abs. 68. 
— , French fire-damp commission, xxxi. 

abs. 14. 
— , grain warehouse, Hamelu, xxxvii. 

abs. 22. 
-— , Great Fenton colliery, xxxiii. 6. 
— , height of barometer on days of, i. 298. 
— , Hetton colliery, ix. 89, 93-129,160-171. 
— , lamp-black furnaces, xxxvi. abs. 13. 
— , Lundhill colliery, v. 231-274. 

, Monkwearmouth colliery, ix. 250; 

xi. 1. 
— , Newbottle colliery, xv. 99-102, 144, 

146. 
— , Northumberland and Durham, from 

1743 and from 1800, i. 292. 
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Explosions, Oaks colliery, xxv. 29-38, 

142-144. 
— , Penygraig colliery, xxxii. abs. 7. 
— , Ryhope air-receiver, xxxviii. 3-4 tt 

seq, 
— , , report, xxxvii. 197, 217 ; 

plates xli.-xlix. 
— , safety-lamps, xii. 72, 73 et seq. 
— , St. Hilda colliery, xv. 63. 
— , salt-mines, xxxviii. 61. 
— , Seaham colliery, xxxii. abs. 6. 
— , Seaton Bum colliery, viii. 86. 
— , velocity of propagation, xxxi. abs. 8 ; 

xxxii. abs. 12. 

— and barometric changes, v. 9. 

— in mines, xxv. 193. 

, prevention of, xxxi. abs. 7. 

— — — , Prussian royal commission, 
xxxi. abs. 13. 

Explosive agents, xxxviii. 36. 

— compounds, patents, xvii. app. ii. 
61-67, and plate ix. ; xviii. app. 31-33 ; 
xix. app. iii. 54-55 ; xx. app. ii. 19-20 ; 
xxi. app. ii. 17-18 ; xxii. app. ii. 24-25 ; 
xxiii. app. ii. 20 ; xxiv. app. ii. 22-23 ; 
xxv. app. ii. 23-24 ; xxxvii. abs. 45, 
49, 50. 

— gas, abstraction, from coal-mines,xviii. 
151-153, 157-162; plates xl.-xli. ; xix. 
4-85. 

— cases, incandescent lamps in, xxxvii. 
abs. 73. 

— mixtures of gases, xxxiii. abs. 69-70, 
102 ; XXXV. 10-12. 

, proportions, xxvii^ 292-293. 

, safety-lamp experiments, 

XXXV. 18 et seq. 



Explosives, xix. 47 ; xxxi. abs. 27, 164 ; 

xxxii. abs. 16-16 ; xxxvi. abs. 27. 
~, analysis, xxxiii. abs. 8. 
— , experiments, xxxiii. abs. 11-13 ; 

xxxviii. abs. 26-28, 56-57. 
— , price, xxxiii. 219. 
— , relative power, xxxvi. abs. 48. 
— , use of, in coal mines, xxxv. 241-242. 
— ,~ , , Belgium, regulations 

for, xxxiv. 273-274. 
Exportation of coal, vi. 82-83 ; x. 41, 43, 

63, 64, 66-71; xv. 178, 181, 187 et seq., 

237, 243, 244, 247, 250, 267, 258 ; xix. 

122, 133, 167 ; xxiii. 200, 202, 203, 238. 
coke, XV. 237 ; xxiii. 200, 202, 203, 

238. 

Nova Scotian gypsum, xxx. 65-66. 

Extent of coal-field, ii. 103 ; iii. 5, 54, 55 ; 

vi. 35-37; xui. 93, 94, 96; xxiiL 203-204. 

mines, iv. 63-64. 

mining concessions, xxvii. 150, 156, 

160, 161. 
Extension of coal measures, xxiii. 186. 
northern coal-field, probable, xiii. 

87-89, 166, 202 203. 
Extinction of fire, Lundhill colliery, v. 

248 et seq. 
Extra copies of Transactions, iii. 3 ; viii. 

97. 

, printing, vii. 28-29. 

Extraction of cobalt and nickel from 

manganif erous minerals, xxxv. abs. 39. 
copper from pyrites, xxxviii. abs. 

32. 

iron -ores, xiii. 129. 

manganese from ore, xxxvi. 115. 

Eyam registry, quoted, xxxviii. 60. 



F. 



Fabian, — , quoted, xxxii. abs. 68. 
Fabre, G. , quoted, xxxii. abs. 52 ; xxxiv. 

abs. 14. 
Fabry ventilator, vL 146 ; xi. 93 ; xvi. 

60 et seq. ; xix. 226. 
Face airing, vii. 11, 31. 
Factories Act, India, xxxviii. 113, 133. 
Fairbairn, Sir Wm., experiments on 

rivetting, xviii. 9. 
— , quoted, iv. 113 et seq. ; xi. 39, 154, 

216 ; xii. 8 ; xxix. 181 ; xxx. 78 etseq., 

89 ; xxxii. 194-197. 
— , rivetting machine, xviii. 4. 
Falco y Sancho, J. ,quoted, xxxii. abs. 50. 
Falkirk, coke-ovens at Almond ironworks, 

near, xxiv. 97-99. 
Falling cliff, zinc-mine, xxxiii. abs. 23. 
Fallowfield, xxiv. 75, 76, 77, 82. 
— lead mine, explosion, xxxviii. 72. 
False bedding, xxxv. 121, 143, and 

section, 145. 
Famp beds, xxiv. 135. 
Fan-engine, Pelton, experiments, xvi. 

124 ; plates xxxiii. -xxxiv. 



Fan ventilation, xxxviii. abs. 22. 

, Elsecar, xii. 27. 

Fans, Alexandre, xxxvi. abs. 46. 

— , Bowlker, xxxi. 93-103, 238-243. 

— , centrifugal, xxxvii. abs. 51. 

— , Guibal, xiv. 73-81 ; plates Ixix.- 

Ixxi. ; xvi. 6-10, 42 ; xxxviii. abs. 

63. 
— , — and Lemielle, comparison, xvi. 

50, 57-85. 
— , Kley, xxxvi. abs. 28. 
— , Pelzer, xxxi. abs. 9. 
— , regulator for, xxxv. abs. 7*2. 
— , Ser centrifugal, xxxvi. abs. 1. 
— , — portable, xxxvii. abs. 32. 
— , underground, xxxvii. abs. 44. 
— , various, xi. 89, 90; xix. 223, 233; 

xxxviii. 31. 
Faraday, Prof. Michael, quoted, viii. 

13 ; xi. 45, 47 ; xiii. 101. 
Farewell address, G. C. Greenwell, xxx. 

269-271. 

, J. Daglish, xxxv. 223-245. 

— rock, xxiii. 209, 212. 
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Faret, J., quoted, xxxviii. 60. 

Farinaux, — , quoted, xxxv. aba. 20. 

Fabkass, R. von, quoted, xxxv. aba. 26. 

Famacres colliery, section, xiii. 73. 

Faradale, xxxv. 126. 

Fame islands, xxvi. 122, 129. 

Famham stone, xxiii. 159. 

Famley wood, ventilating fans, xxvi. 155 

et seq. 
Faro, Catalonia, coal, analysis, xxxvi. 

35. 
Farringdon Gurney, section, xxvii. 97- 
series, xxvii. 89, 90 ; section, xxvii. 

97. 
— or second series, x. 107-108. 
Fassett coal, ix. 203 ; xxvii. 302 ; xxx. 

124 ; xxxvii. 13, 19. 
Fast needle surveying, xxxi. 34, 35. 
Fatfield colliery, explosion, xv. 199-200, 

207,208. 
Fauck, a., quoted, xxxiii. abs. 96. 
Faultiness of mineral statistics, xxxv. 

127. 
Faulting of coal, variations, xxxviii. 

49-58 ; plates ii.>iii. 
Faults, u. 254256; xix. 118, 126-128, 

131, 198; XX. 150-151; xxii. 116-119; 

xxui. 67, 71, 77, 215-216; xxiv. 

177, 179 ; xxvii. 146-148, 157 ; xxviii. 

128, 130, 131-132, 140-141, and figures, 

xxviii. 155; xxx. 5, 9, 11, 13; xxxi. 

158-160, 178, 179, 181, 193, 221, 223, 

233-235 ; xxxii. 5, 351-352; xxxiu. 125, 

129,130, 136-137, 153; xxxvi. 105, 106. 
— , Annstead, xxxiii. 69-80 ; plate ii. 
— , Besseges coal-field, v. 30. 
— , Derbyshire and Nottinghamshire coal- 
field, X. 151, 152. 
— , Dumfriesshire and Cumberland, xi. 

82-85. 
— , Eppleton colliery, section, xiii. 212 ; 

description, 213. 
— , Great Northern coal-field, ii. 109. 
— , Moira coal-field, x. 162, 163. 
- — , South Staffordshire coal-field, x. 195- 

196. 
— , study on, xxxviii. abs. 56. 
Fauna, magnesian limestone, xxi. 270. 
Faube, — , quoted, xxxiii. abs. 45. 
Faure-Sellon-Volkmar accumulator, 

xxxiv. 61. 
Fauvelle boring system, ii. 59-60. 
Faversham powder works, xxxi. 188. 
Fawcet coal-seam, ix. 203; xxvii. 302; 

xxx. 124 ; xxxvii. 13, 19. 
Fawler, Oxon., iron ore-deposits, xxxv. 

123-124 ; sections and map, 145. 

— , — , , analyses, xxxv. 124. 

— , ~ , ■ —y output, xxxv. 124. 

Fayol, Henri, quoted, xxxiii. abs. 81, 

85; xxxv. abs. 62; xxxvi. abs. 1, 8, 

10 ; xxxvii. abs. 47. 
Fayre, — , quoted, xxxviii. 104. 
Fbaron, Jos., quoted, xxxviii. 131. 
Feddsn, Fr., quoted, xxxiv. abs. 75. 



Federation of Mining Institutes, xviii. 

29, 32-33 ; xxxv. 243 ; xxxvi. 167-200 ; 

xxxvii. 155-179; xxxviii. 42-43, 76.76a, 

221. 
Feed-apparatus for coal-testing, Key- 
ham, xiv. 48-49 ; plate iv. 
Feed-jug, boiler-mounting, xi. 49-50, 216 ; 

diagram, facing 50. 
Feeders of water, v. 44, 45, 47, 56-57, 

120, 123, 126, 128; xiiL 205, 206; xxxi. 

67, 157 ; xxxii. 5, 6. 

, Pelton colliery, iii. 44, 48. 

-, Ryhope, etc., v. 148 e< seq. 

Feeding and management of colliery 

horses, xxxii. 61-116,154-174 ; plate xii. 

— pump, Daussin automatic, xxxvii. 
abs. 68. 

Fees, iv. 29 ; xi. 222. 
— , proposed, vii. 173-174. 
Feistmantel, Dr. O., quoted, xxx. 3, 19. 
Felis Kirk or Felix Kirk, v. 206 ; xxxv. 

125 ; section, vii. 86. 
Felkinffton new pit, ix. 205, 218-220. 
Fell, John, welcome to institute^ Barrow^ 

xxxii. 223. 
Fell Top limestone, xiii. 186 ; xiv. 9, 10, 

II, 13, 14, 35, 43, 44, 70; xviii. 169; 

xxiv. 74, 80 ; xxxiv. 130, and section, 

136; xxxvu. 12, 13. 
Felling colliery, xv. 212. 

, explosion, 1812 ; viii. 42. 

, plan of workings, ii. 33, plate i. 

, split air ventilation, i. 242. 

, wagffons, xix. 182, 183. 

— ironworks, v. 213. 
Felspar, xxv. 82. 

— coal washers, xxxiv. , abs. 58-60. 
Felstone dykes xxxvi. 39 ; section, 40. 
Female labour, xxx. 2 J. 

, Belgian collieries, xxvii. 177-178. 

Fenham mmes, xv. 181. 

— waterworks, xxiv. 89, 90. 
Fennema, R., quoted, xxxvii. abs. 67. 
Fenwick, Thos., quoted, xv. 245. 
Ferdinand gold-mine, xxxv. 85. 
Ferfay Colliery Co., xxvii. 161. 
Ferkes coal-seams, xxvii. 149. 
Ferkes Colliery Co., xxvii. 162. 
Femhill colliery, New Zealand, xxxv. 203. 
Ferrand, — , quoted, xxxii. abs. 29. 
Ferranti - Thompson, alternating - cur- 

rent machine, xxxiv. 18 ; plate vi. 
Ferric sulphates, natural, Chile, xxxviii. 

abs. 2. 
Ferrie, Wm. , utilization of blast-furnace 

gases, XX. 163-167 ; plates xiii. -xli v. 
Ferrie coking process, xxii. 18. 
Ferrous sulphate, xiii. 225-226. 
, action on boiler plating, xxxiii. 

abs. 78. 
Ferruginous beds, Ulster, xxxii. abs. 1. 

— oolite, xxv. 66, 67. 
Ferryhill coal-mines, xv. 179. 

— limestone, xxi. 265, 268. 
Ffestiniog, xxxvi. 103, 104, 105. 
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Fibrous iron boiler-plates, xxx. 72. 
Fielding & Platt, quoted, xxxiii. 60. 
Fiery Band coal-seam, section, xxxii. 327. 
— mines, Belgium, regulations regarding, 
xxxiv. 271-273, 276, 281-283. 

, England, Pernolet and Aguillon*s 

report, xxxi. 6-29 ; plates i.-xi. 

, ignition of shots, xxxvii. abs. 30. 

, Prussia, regulations regarding, 

XXXV. 167-172. 
Fife, Dr. Geo., safety-lamp, i. 269-270. 
Fifeshire district, xx. 138, 143. 
Fifth limestone, xxviu. 113, 114, 126, 
129, 134; section, 165; xxxiv. 126, 
129; section, 136. 
Filices, xxx. 19. 
Filios river, iii. 66. 
Filtration theory, xiv. 29, 32, 33. 
Finance committee, duties, ix. 2-3. 

, report, vi. pp. x.-xiv. ; ix. 66-67, 

231-234; xii. 146 et seq. ; ii. pp. xiii.- 
xvi. 
Finances of Institute, xxv. 249-260 ; xxvi. 

169 ; xxvii. 284. 
Fine jiggers, Luhrig, xxix. 162-163; 

plate xxvi. 
Finedon, xxxv. 136, 136, 137; section, 

146. 
Fineness of dust as afifecting explosions, 
xxxiv. 208 et seq, 

gold, table, xxxi. 170. 

, Transylvania, xxxv. 82. 

FiNEUSE, — , quoted, xxxviii. abs. 60. 
Finland, mineral statistics, xxxiii. abs.34. 
Fire, caused by heated air in upcast shafts, 

xiii. 53 et seq, 104. 
— , Warora colliery, xxxviii. 97-104. 
Fire- and choke-damp indicators, xv. 163, 

166-173 ; xvi. 2-3. 
Fire-bars, Jordan, xviii. 63 106, 114. 
Fires, underground, India, xxxviii. 97- 

104. 
Fire-brick lining, shafts, ix. 68, 69; x. 
163. 

, upcast shafts, xi. 23 et seq. ; 

xii. 25, 26. 
Fire-bricks used for Copp^e coke-ovens, 
I fxxii. ; plate xxx. 

Fire-clay, ii. 236 ; iii. 13, 19, 21 ; vi. 48 ; 
/xiii. 46; xxii. 116; xxiii. 216; xxv. 
.. 88-69. 

, Hungary, xxxiv. abs. 23. 

, Warora, xxxviii. 91. 

, Woodifield colliery, viii. 91. 

Fire-damp, iii. 66 ; xxviii. 206. 

, accident's, Prussia, xxxiii. abs. 40-41. 

, analyser, xxxii. abs. 6. 

, clearing mine of, xxxvii. abs. 69. 

, detection, xxxvii. abs. 45. 

, escape-observations, xxxvi. 44 ; 

plate vi. 

, experiments, French commission, 

xxxi. abs. 14. 

, — , Prussian commission, xxxi. 

abs. 13 ; xxxvii. abs. 80-86. 



Fire-damp, explosions, France, xxxviL 
abs. 26-28. 

, — , prevention of, xxxii abs. 28. 

, — , Prussia, 1861-1881, xxxii abs. 

76. 

, France, xxxiii. 67 ; xxxvii. abs. 

26-28. 

, ignition by sparks, xxxvi abs. 41. 

, issue of, and atmospheric pressure, 

xxxvi abs. 28. 

-, metalliferous mines, xxxviii 69 et 

I seq. 

I - — , outbursts foretold by earth-shakes, 
I xxxiii 179-183; plates xiv.-xv.; xxxiv. 
168-172. 

I , Pennsylvania, anthracite -mines 

xxxi. 86-91. 

, production, xxxv. abs. 34. 

I , Keschitza, xxxvii. abs. 9. 

, StraflFord Main, Bamsley, outburst 

of, xvii 42, 43-61, 66-60, 81-86, 106-113; 
I plates v., vi 

i , subsistence at high tension, i 275- 

I 299; u. 11 etseq. 

! , sudden outbursts, xxxvii. abs. 72. 

— - , variations in volume, xxxvii. abs. 
77. 

and barometric changes, i 276 ; v. 9. 

earthquakes in mines, xxxviii. 

abs. 18. 
earth-shakes, xxxiii. 179-183 ; 

plates xiv., xv. 
FiKE-DAMP Commission, Prussia, xxxii. 

abs. 64. 
Fire-damp consuming lamp, xxxii abs. 44. 
in mines, and earthquakes, xxxviii. 

abs. 18. 
indicators, xv. 163, 165-173, 288 ; 

xvi 2, 3 ; xxvi 133 ; xxvii 67-68 et 

seg.; xxxi 128-129; xxxiv. 285-286; 

plate xi; xxxv. 62. 

, Ansell, XV. 165. 

, Lewis, xxxvi. 73-77 ; plate xii 

, Liveing, xxxvii. 6-7. 

, Pieler spirit-lamp as, xxxviii 

177-182b ; plates v. -viii 
Fire stink, x. 192, 196. 
Fires, boiler or engine, i 139 et seq. 

— in mines, x. 180 ; xv. 205, 247. 
Firestone, Minera, xxiv. 164-156. 
Firing of steam boilers, xxix. 30. 
, economically considered, xix. 

63-69; plates XV. -xviii. 

- shots, system, xxxviii. abs. 62-63, 66. 
FiRKET, Ad. , quoted, xxxiii. abs. 27. 
FiRMSTONE, Frank, quoted, xxxiv. abs. 

29. 
First European mine, Formosa, xxxiv. 

74-75 ; section, 74. 
First limestone, xxviii. 113, 114, 126, 

127, 129, 130; sections, 155; xxxiv. 

126-128 ; sections, 136. 

— pit, Gosforth, xxxviii. 190. 

Firth, Wm., coal-cutting Tnachines, xiv. 
105, Udetaeq. 
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Firth of Forth to Teea, geological map, 
xii. facing 149. 

Fischbach valley borehole, xxviii. 18-19. 

Fish-pass, Hury reservoir, xxxiv. 261. 

Fished rails, xxx. 33, 34, 36 et seq. I 

Fisher, Rev. O., quoted, xxxi. 64, 66, 66. 

Fishes, fossil, in Gommentry coal-mea- 
sures, xxxvii. abs. 86. 

Fish-pond, section, xxvii. 97. 

Fitters, xv. 202, 205-206. 

FiTzwiLLiAM, Lady Alice, patent ambu- 
lance, xxxvii. 260. 

Five and half feet coal, sections, xi. 76, 78. 

Five feet band coal-seam, sections, xxxii. 
323, 327, 342, 348. 

coal-seam, xxxiii. 123, 124, 133; 

sections, xi. 76, 78. 

— quarter coal-seam, ii. 144, 166, 214- 
215, 263, 264, 266, 276, 277, 279 ; iv. 
272, 273, 279; xiii. 42, 47; sections, 
V. 119; xiii. 73-75, 77, 208, 209; 
xxxvii. 6, 7, 16, 126. 

, IHpton, ix. 20 et seq. 

, nip-out, xxxviii. 53, 66. 

, piUar workings, viii. 92-93. 

— yard limestone, xiii. 186 ; xxxiv. 130 ; 
section, 136 ; xxxvii. 12, 13. 19. 

Fixed steam-engines, coal haulage, iii. 

275-280. 287313. 
Fl*ggy Creek pit heading, survey, xxxviii. 

13-16; plate i. 
Flameless explosives committee, xxxviii. 

43,220. 
Flames, coal-dust experiments, length, 

xxxiv. 206 el fteq, 

— , , speed, xxxiv. 242. 

— , nature, xxxv. 3-4. 

— , safety-lamps, xxxv. 7 et seq. 

Flanged.flued boilers, xxx. 76 ; plates 

xx.-xxi. 
Flanneey, — , quoted, xxxi. 187, 196. 
Flap, connecting boilers, iv. 118-119. 
Flash flues, xviii. 122. 
Flashing point, mineral-oil, xxxviii. 8 

et seq. 
Flat dams, xxxii. 222. 

— hemp ropes, xxvii. 178, 264 et seq. 

— Manilla hemp winding-ropes, xxxiv. 
abs. 65-66. 

— ore, xxviii. 129. 

— ropes, winding coil on coil, xx. 206- 
207, 213 et seq. ; plate Iviii. 

— wings, inferiority of ventilators with, 
xvi. 66-72. 

Flats, xxviii. 129. 

— in veins, xviii. 167. 

— of ore, xxxi. 219, 220. 
Fl^ghinblle Collieey Co., xxvii. 162. 
Flecuneb, Rudolf, quoted, xxxiv. abs. 4. 
Fleetham coal, xxxiii. 73 ; xxxvii. 13, 19. 
Fleitmann, Dr., quoted, xxxiii. abs. 10. 
Flenu coal-seams, iv. 289, 290. 
Fletcher, — , Cumberland cocU-fieldf 

xxxiu. 122-126, 128, 136, 138, 140. 
— , quoted, xxx. 65, 66. 



Flbtohbr, H. quoted, xix. app. i. 6, 13, 

17 ; xxxiv. 86. 
Fletcher, Isaac, quoted, xxxii. 369 ; 
xxxiii. 123, 130, 146 ; xxxiv. 100, 102, 
104. 
Fletcher pit, xxviii. 127, 136, 149 ; plan 

and section, 155. 
Flbuss, — , apparatus for breathing in 
noxious gases, xxxi. 197-203 ; plates 
xxxiii. -xxx vi. ; xxxviii. 100. 
— , quoted, xxxi. 133. 
Flimby Wood colliery, xxxiii. 131, 137, 

140, 146. 
Flint, J as., LwidhUl colliery explosion, 

V. 240. 
Flint-masses, Mourage, xxi. 13. 
Flintshire, cannel coal-seam, xix. 76-83 ; 

plates xix.-xxii. 
— , coal-field, xxv. 86, 94-95. 
— , collieries, list, xxv. 96. 
— , metalliferous mines, list, xxv. 92-93. 
— and Denbighshire, mineral resources, 

xxv. 81-100. 
Float, safety, for boilers, xi. 215-216. 

— , — , , TumbuU alarm whistle, 

xi. 30, 49. 
Flodden, xxx. 124. 
Flood and Daglish safety-lamp, xvii. 

38,40. 
Flooding of collieries, xiii. 97 ; xxv. 99- 
100; xxxiv. 111-112. 

Nanticoke mine, xxxv. abs. 66. 

Floods, XV. 211, 236, 246, 250. 

Flora, fossil, xxx. 19. 

— , la Grand'Combe, xxxvi. abs. 10. 

Flory, — , quoted, xxxiii. abs. 16. 

Flour-dust, explosions, xxix. 20. 

Flour - mills, Minneapolis, explosion, 

xxviii. 169-163. 
Flourbns, — , quoted, xxxiii. abs. 46. 
Flued coke-ovens, experiments with, viii. 

129. 
Flues, boilers, xxix. 92-99. 
— , — , explosion, ix. 93 et seq., 160-163 
et seq. 

—, coke-ovens, viii. 117-118, 129; ix. 6, 
10 e^ seq., 36 et seq. 

— , , cost, viii. 133. 

Fluids, elastic, laws relating to, iii. 322, 
324. 
I Fluor spar, annual production, xxi. 186, 
I 196. 

I Flushing harbour, xxiv. 223, 224, 225, 
226 ; plan, 232. 
Fly-wheel on pumping-engines^ xxi. 57, 

66-66, 91. 
Fohnsdorf, Styria, coal-field, xxxviii. abs. 

60. 
Folkestone to St. Margaret's, section, 
xxxii. 22. 
! FoNTANNES, F., quoted, xxxiv. abs. 
I 24. 
I Food, importation, xxxvi. 150, 161-163. 

— , statistics, xxxvi. i62-l63 
! Foot coal, xxxvii. 15. 



Digitized by 



Google 



72 



GENERAL INDEX TO TRANSACTIONS. 



FooTE, R. Bbuce, quoted, xxxiii. abs. 
32 ; xxxiv. aba. 16. 

Foote's coal-mine, xxxv. 181. 

Forbes, David, quoted, xxviii. 144, 148. 

Forbes, Prof., detection of gas »» coal- 
mines, xxix. 171-174, 175. 

Force (>ag mine, xxxiv. 124. 

Force-pumps, ventilation by, xii. 176. 

Forced draught, xxxvi. 141. 

Forcett limestone, xxi. 268, 269. 

quarry, xxi. 259-260 ; section, 270. 

Ford common dyke, ix. 192. 

— moss dyke, ix. 192. 

Foreign abstracts, xvi. 1-2; xxxi. 75-76, 
and end of vols, xxxi-xxxviii. 

— anthracites, xxxi. 176. 

— boiler inspection societies, xxix. 28-35. 

— boilers, inspection, xxviii. 253. 

— competition, xxxii. 140 ; xxxvi. 156- 
157. 

— hay, xxxii. 80. 

— minerals, xi. app. 6-9. 

— oats, injurious, xxxii. 73-74. 

— papers, abstracts of, xvi. 1-2; xxxi. 
75-76 et seq. ; and end of vols, xxxi.- 
xxxviii. 

FoBEL, F. A., quoted, xxxviii. abs. 18. 

Forest of Dean, iron-ores, xxviii. 221, 229. 

Form of haematite-deposits, xxxi. 219-223. 

Formation and origin of coal, xi. 163- 
175 ; xii. 31-34 ; xxv. 18-19 ; diagrams, 
22; xxxv. abs. 33; xxx^di. 15, 123- 
124. 

— of coal-bearing strata, xi. 166-170; 
xxiii. 167-169 ; xxvU. 146. 

gold-deposits, xxxi. abs. 42. 

Institute, report on, i. 1-2, 3-4. 

mineral- veins, xxxv. abs. 3. 

Formations, ii. 257. 

— , table, xxv. 73-75. 

Former classifications, xxv. 226-227- 

Formosa, coal, xvi. 74. 

— , coal-production, xxxiv. 75. 

— , Northern, coal-'mining, xxxiv. 67-79, 

190 ; plate xii. 
— , — , fossils, xxxiv. 81-82. 
Formulae for air velocity in pipes, iii. 207- 

211. 
converting barometric pressures, 

iii. 173-178. 

horse-power of ventilation, xxxii. 15. 

ventilation, i. 60-62. 

— relating to flow of gas through pipes, iii. 
212-216. 

Forrest, B. J., Bilbao iron-ore district, 

xxxiii. 213-235. 
Forsteb, — , Cleveland ironstoney vi. 9. 
FoRSTER, B. R., quoted, xxxi. abs. 31, 45. 
FoRSTER, G. B., abstraction of explosive 

ga^ from coal-mines, xviii. 151, 153; 

xix. 84. 
— , abstracts of foreign papers, xxxi. 76. 
— , accidental Eppleton, v. 158-159. 
— , o>ge of coal fomMtions, xi. 141. 
— , a^ltercUions in bye-laws, xxxviii. 76b. 



FoRSTEB, G. B., Annstead fatdt, xxxiii. 
80. 

— , annual report, xxxviii. 221. 

, Barrow 1883 -meeting, xxxii. 223-224. 

— , boiler explosions, xxxii. 221. 

— , Bowlker ventilating fan, xxxi. 238, 
243 ; xxxii. 32, 33. 

— , breccia gashes and earth shakes, xxxiii. 
175, 176, 177, 1^3. 

— , Broadbent safety -cage, xvi. 31. 

— , Burnett roller mining wedge and nick- 
ing machine, xxxv. 99, 100, 101. 

— , Cal&tr safety-cage, xvi. 28. 

— , Channel tunnel, xxxii. 16, 18, 23. 

— , chronicles of coal trade, xvi. 6. 

— , classification of carboniferous, xiv. 71. 

— , coal-cutting machine, xii. 48 et seq. 

— ,coal-mining in New Zealand, xxxv. 220. 

— , conveyance of coal underground, xvi. 
91. 

— , cost of pumping, xvii. 24, 27. 

-, Cumberland coal-field, xxxii. 367, 361 ; 

xxxiii. 121, 123, 128, 1 36, 148. 
— , danger of sparks from prickers and 

stemmers, xxxiii. 9 et seq., 61 
— , Davies coal-cutting machine, xix. 61. 
— , detection of inflammable gas in small 

quantities, xxvi. 136. 
— , diamond rock boring, xxxi 46-47. 
— , drift in coal-measures, xiii. 159, 160. 
— , economical working of boilers in col- 
lieries, xxxviii. 227-228. 
— , electric lighting, xxxiv. 62. 
— , endless chain in Spain, xxxiii. 2 1 2. 
— , experiments udth coal-dust, xxxiv. 306, 

307. 
— , explosion of air -receiver, By hope* 

XXX vii. 213. 
— , federation of Mining Institutes, 

xxxviii. 76 a. 
— , feeding of colliery horses, xxxii. HI, 

154, 160-161, 174. 
— , fire-damp explosions, Pennsylvania, 

xxxi. 91. 
— , Flaggy creek pit heading, xxxviii. 16. 
— , Fumess hcematite, xxxi. 237, 238. 
— , gas al Strafford main colliery, xvii. 

met seq,, 113; xxv. 106. 
— , gauzeless safety-lamp, xxxvii. 72, 74. 
—, geology of Border districts, xi. 197, 201, 

202, 205. 
— , Glasgow 1870 meeting, xix. 90, 91. 
— , Hartley colliery accident, xi. 100, 

141-142, 143-157 ; xii. 3 et seq. 
— , Helton colliery explosion, ix. 91. 
— , — safety-lamp experiments, xvii. 2, 

4, 34, 61. 
— , india-rubber for pulley carriages, xx. 

80 ; plate xxxiii. 
— , internal stress in cylindrical and sphe- 
rical dams, xxxii. 222. 
— , international exhibition, 1862, xi. 3. 
— , jet mining, xxxi. 57, 58. 

— , Jones and Bidder coal-breaking ma- 
chine, xix. 97. 
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FoBSTBR, G. B., Kind'Chaudron horiiig 

system^ xxi. l\ et aeq. 
— , LemieUe tferUilator, xviii. 60, 61. 

- , light mineral oils OH luhricanlft, xxxviii. 
10. 

— , lightning in pity West Thomley colliery, 

xxxiii. 92. 
— , Lloyd ventilating fan, xix. 6-7. 
— , l»ngtoaM tvorldng, xix. 87. 
— , magne-sian limestone, xiv. 28, 29, 30, 

31, 32, 33, 34. 

- -, , Durham, xiii. 205-213. 

— , mechanical stoking, xviii. 41 et seq., 

89, 98. 
— , meetings of Institute, xxxi. 49-50. 

- , Middlesbro' salt, xiii. 93, 94, 96. 
— , miners* loa^es, xiii. 158. 

— , mining coal by compi^essed lime, xxxiii. 

18. 
— , — in mountain limestone, xviii. 150- 

151 ; xix. 92, 94, 95, 105. 
— , non-conducting covering for steam- 

ftipes, xxxi. 83, 85 ; xxxii. 178. 
— , overwinding, xxix. 229. 
— , Pease <fc Partner*8 donation, xvii. 42. 
— , Ptmolet and AguiUon's report, xxxi 

27-28. 
— , presents model of wrought-iron beam, 

xvi. 128. 
— , presidential address, xxxi. 123-142. 
— , ftressure of gas in solid coal, xxxii. 

317. 
— , progress of Institute, xxxviii. 221. 
— , proposed committee on ventilators, 

xxvii. 119. 
— , proposed record of borings, xvi. 6. 
— , pritsperity of Institute, xxxiii. 237. 
— , quoted, xii. 1 ; xiii. 100, 101, 103, 

224 ; XV. 142, 225 ; xxv. 9 ; xxxv. 241 ; 

xxxvii. 16 ; xxxviii. 35, 36. 
— , Ramsey and Cooke signal indicator, 

xix. 98. 
— , report of committee on smoke question, 

xvui. 37-39. 
— , revision of rules, xxvi. 131. 
— , safety -hooks, xxix. 230, 231. 

- , safety-lamp locks, xviii. 2. 
— , safety -lamps, xii. 75. 

— , shrinkage of paper, xxxv. 45. 

— , smoke consumers, xvii. 75. 

— , spontaneous combustion of coal, xxv. 

\\1 et seq. 
— , steam-boilers, xviii. 103 et seq. 
— , steel supports for main roads in mines, 

xxxvii. 244. 
— , surveying toith loose needle, xxxi. 40. 
— , Swan electric safety -lamp, xxxi. 115, 

119; xxxv. 55-56, 63-64. 
— , — improved electric safety -lamp, xxxvi. 

8, 9, 10. 
— , Swete electric safety-lamp, xxxviii. 

17, 18, 19. 
— , tail-rope committee* s report, xvi. 106 ; 

xviii. 61-62, 72 et seq. 
— , technical education, xviii. 7. 



FoBSTEB, G. B., technical education, 

committee's report, xviii. 149-150. 
— , testing of safety-lamps, xxxv. 43. 
— , theory of Amdtr planimeter, xxviii. * 

216. 
— , Thompson centrifugal p^doerizer, 

xxxiii. 120, 236, 237. 
— , transmission of power by steam, xxxvi. 

28. 
— , underground conveyance, Cleveland, 

xvi. 92 tt seq. 

— , , Pelton colliery, xvi. 102, 104. 

— , — temperature, xxxi. 71. 

— , ttse of salt for laying coal-dust, xxxi. 

147. 150. 
— , iHxriations in faulting of coal, xxxviii. 

54,57. 
— , visit to Cleveland, xxxi. 1 15. 
— , vote if thatiks to Sir Lowthian Bell, 

xxxvii. 259. 
— , Watson collection of collitry plans, 

xvii. 53-54. 
— , West Cumberland hcematite-deposits, 

xxviii. 222. 
— , Wolf safety-lamp, xxxiv. 295. 
— , Wood msmorial hall, xvii. 31, 32 ; 

xix. 74. 
— , ujorking main coal, Moira, xxxii. 221. 
FoBSTEB, John Akch., quoted, xxx. 106. 
FoRSTEB. J. R., quoted, xxi. 118. 
FoRSTBB, RiCHABD breccia gashes and 

earth shakes, xxxiii. 174, 175-176, 177. 
— , experiments with coaldust, xxxiv. 248- 

249. 
— , feeding of colliery horses, xxxii. 113- 

114. 
— , Hasiodl mechanical coal-getter, xxxiii. 

55-56. 
— , mining coal by comprtssed lime, xxxiii. 

16-18. 
— , quoted, xxxiv. 167. 
FoRSTKB, Thomas E., appointment of 

T, W. Dunning, xvi. 128. 
I — , attendance of members, xvi. 42-43. 
— , Bastier chain-pump, xv. 135 et seq, 
— , Bui^adon colliery explosion, viii. 164- 

1C6. 
— , chronicles of coal trade, xvi. 6. 
— , classification of carboniferous, xiv. 70. 
— , coal-cutting inachines, xiv. 116 e^ seq. 
— , committee on endless-chain and tail- 
rope, xiv. 112, \\3 et seq. 
— , conveyance of coal underground, xvi. 

50. 
— , cost of pumping, xvii. 26, 27. 
I — , days of meetings, xvi. 112. 
I — , direct-acting engine, Towneley, xv. 140 
I et seq., 298. 

! — , enlargement of institute, xv. 78, 79. 
— ,fire and choke-damp indicators, xv. 

163, 164; xvi. 2, 3. 
— , Galloway smoke consumer, xvii. 63. 
— , gas, Strafford main colliery, xvii. 42, 

56 et seq., 106 et seq. 
— , Guibal ventilator, xvi. 10. 
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FOBSTBB, Thobias E., Hetton colliery 

explosion, ix. 123-125. 
— , — safety -lamp experiments, xvii. 2. 
— , inaugural address, xv. 283-292. 
— , intematioTial exhibition, tS62, xi. 3. 
— , Jones and Bidder coal-breakimj ma- 
chine, xix. 13. 
— , Legrand chair sleepers, xvii. 32. 
— , long waM working, xvi. 107 et seq. 
— , memoir, xxv. 6-10. 
— , mining college, xi. 220, 221, 223. 
— , Newhottle colliery explosion, xv. 145. 
— , president, election, xv. 76-77. 
— , presidential address. Lord Armstrong, 

xxii. 67. 
— , present of model clip-pulley, xvi. 133. 
— , proposed record of borings, xvi. 6. 
— , proposes Earl Vane as patron, xv. 

294. 
— . quoted, i. 2 ; u. 274 ; v. 240, 250 ; 

xiii. 216; xv. 267; xviu. 20, 21; 

xxxiii. 123 ; xxxv. 226 ; xxxvii. 9, 10 ; 

xxxviii. 31. 
— , safety -cage committee, xvi. 128. 
-, —cages, xvi. 106, 128. 
— , smoke-consumers, xvii. 69 et seq, 
— , subscriptions to Institute, xii. 148. 
— , tail-ropes, xv. 90 et seq., 144. 
— , technical education, xvii. 104. 
— , tubing boreholes, x. 249. 
— , underground haulage, Pelton,xvi. 127. 
— , vice-president, election, ix. 247. 
— , vote of thanks, xvii. 114. 

_^ to E. F. Boyd, xx. 222. 

— , President, xi. 226. 

— , vxish, Durham coal-field, xiv. 6. 
— , Wood memorial hall, xvii. 31. 
FoBSTER, JUN., T. E., coal nodules from 

the borehole seam, Newcastle, New 

South Wales, xxxvii. 145-150 ; plates 

xxxiii. -xxxvi. 
— , correlation of coal-seams. Northern 

England, xxxvii. 126. 
— , Flaggy creek pit heading, lixyiyiii. 16. 
— , light mineral oils as lubricants, xxxviii. 

12. 
— , Swete electric safety-lamp, xxxviii. 18. 
FoBSTBB, Westgakth, quoted, xxiv. 1 33, 

134. 
— , Section of Strata, xi. 136. 
FoBSTER AND RoBiNSON, safcty-hooks, 

xxix. 212. 
F6BSTEB, Walker and Co., quoted, iii. 

app. 2. 
Forster pit, xix. 123. 
FoBSYTH, — , quoted, xxxii. 195. 
Forth bridge, xxxv. 229, 231. 
Fortune pit, Gosforth, xxxviii 1 90. 
Forty fathom dyke, xiii. 45, 46-47. 
Forty-five (ferromanganese), xxxvi. 115. 
Fossil fauna, vi. 34-35, 38. 

— flora, vi. 33-34; xii. 41; xxxv. 176, 
177, 204. 

, Lindley and Hutton, v. 64. 

— fuels, compression, xxxiv. abs. 46. 



Fossil hydro-carbons, Scandinavia, xxxv. 
abs. 26. 

— trees, low main coal-seam, viii. 100. 

— vegetable matter, xxxi. 225. 

— wood, xxxi. 216. 

Fossib, ix. 188-189; xii. 207-213; xxiiL 

251-253; xxiv. 7, 25, 27, 28; xxxi 

216, 226, 228. 
— , boulder clay, xiii. 172, 174. 
— , Canonbie coal-formation, xi. 70, 71, 

77. 
— , characteristic, xix. 106. 
— , Dumfriesshire and Cumberland, xL 

68, 71. 
— , four-fathom limestone, Northumber- 
land, xxiv. 142. 
— , (?) haematite, xxviii. 124-125, 139-140, 

226,234. 
— , Lindley and Hutton collection, xxv. 

1-3 ; xxxii. 179. 
— , lUts of, xxiv. 141-145, 149-150. 
— , method of drawing, xxxiii. abs. 85. 
— , New South Wales, vi. 33, 34. 
— , North Formosa, xxxiv. 81. 
— , Northumberland, ix. 188 ; xxiv. 142. 
— , presented by P. Cooper, xi 177. 
— , Saarbrllcken coalfield, xxviii. 13. 
— , South Wales coal-field, xxiii. 261. 
FosTEB, Pbof. C. Le Neve, quoted, 

xxxvi. 104, 105; xxxviii. 64. 
Fotheboill, B., quoted, viii. 125-126. 
FoTHERGiLL, J., Spontaneous combustion 

of coal, xxv. 120 e^ seq. 
FouGERAT, E. J., quoted, xxxii. abs. 

81. 
Foul coal, plan, xi. 74 ; sections, xi. 75. 
FouLLON, H. B. VON, quoted, xxxiv. abs. 

35. 
Foundation, Durham College of Science, 

XX. pp. ix.-xiii., 112. 
-, Institute, xv. 54-55, 246. 
Four-decked cages, xxiii. 40. 
Four fathom limestone, xiii. 186; xxiv. 

134 et seq.; sections, xxiv. 150, 151 ; 

xxv. 48-5U, 53 ; section, 78 ; xxvii. 17, 

18; XXX. 123; xxxiii. 71, 74; xxxiv. 

130 ; section, 136 ; xxxvii. 12, 18. 

— feet anthracite seam, xxxi. 179. 
band coal-seam, sections, xxxii. 

323, 327, 342, 348. 

coal-seam, xxxiii. 135, 139, 151 ; 

sections, 162; xxxiv. 132-135 ; sections, 
136. 

— mile creek, New South Wales, vi. 46, 
48. 

FouRDRiNiER, Edward, experiments on 

springs, viii. 7. 
— , quoted, x. 85 ; xv. 243. 
—, safety-cage, xv. 108, 117, 118; xvi. 

106. 
Fourier,—, quoted, iv. 249. 
Fourlaws coal, xxii. 114-115; xxxvii. 12. 
Fourstones, xxvii. 15, 16 17. 

— coal, xxxvii. 12. 

— quarries, xxiv. 138. 
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Fourteenth century, coal mining, xv. 

178-181. 
Fourth limestone, xxviii. 113, 114, 126, 
128, 134 ; sections, xxviii. 155 ; xxxiv. 
126, 129 ; sections, 136. 
Fowey harbour, xxvii. 133. 
FowucB, Geo., apparatus for loading and 
unloading pit-cages, xxiii. 29-41 ; plates 
xL-xiv. 
— , hydraulic winding-gear, xxiii. 29-41 ; 

plates xi.-xiv. 
--, method of abstracting explosive gas 
from coal-mines, xviii. J 52, 153, 157- 
162 ; plates xL-xli. ; xix. 84-85. 

— , working main coal-seam, Moira, 

X. 161-165. 

— , coal by long wall, xix. 27-37, 

86, 87 ; plates, ix.-x. 
— , quoted, xx. 213, 2\4 et seq.; xxL 219. 
— , scroll drum, xxi. 85-90 ; plates xxiii.- 

xxiv. 
FowLBB k Co., portable engine and 

pump, xvi. 92 et aeq, 
— , quoted, xxvi. 152. 
Fowler & Co., John, quoted, xxi., 75. 
Fox corrugated flues, xxx. 267. 

tubes, xxxii. 217, 218, 220. 

Foxdalc lead mines,* carbon dioxide, 

xxxviii. 67, 170. 
Frameries, Guibal fan, xvi. 6-10, 11-21, 

and plates i.-iii. 
Framwellgate colliery, xv. 238 ; section, 
xiii. 77. 

. Rammell ventilator, xix. 227-228 ; 

plate xlii. 

, sundry experiments, xii. 37-39. 

- — , ventilation, xxvii. HI. 
France, Alais, coal-fields, xxxvi abs. 31. 
— , AUier, coal formation, xxxvi. abs. 10. 
— , Anjou, coal-nleasures, xxxv. abs. 24. 
— , anthracite production, xxxi. abs. 34- 

35. 
— , Aubin coal-field, xxxiii. abs. 20. 
— , boring for petroleum, xxxv. abs. 27. 
— , Central, iron-ores, xxxvii. abs. 11-13. 
— , coal, ii. 223. 
— , coal-fields, vi. 48, 73-84. 
— , coal-gas explosions, xxxiii. abs. 68. 
— , coal-measure waters, xxxii. abs. 4 ; 

xxxv. abs. 1-2. 
— , coal production, xxvii. 151, 152, 153, 
156, 157, 167, 169 ; xxxi. abs. 34-35 ; 
xxxii. abs. 36 ; xxxvii. abs. 78. 

— , and consumption, iv. 287 ; vi. 

49-112. 
— , coals, heating power, xxxvii. abs. 87, 

88. 
— , collieries, profits, xxxii. abs. 39. 
— , duty on Belgian coal, x. 60. 
— , fire-damp commission, xxxi. abs. 14. 

— , explosions, xxxiii. abs. 67 ; 

xxxvii. abs. 26-28. 
— , Fuveau, lignite basin, xxxiii. abs. 49. 
— , Grand' Combe, tlora of, xxxvi. abs. 10. 
— , importation of coal, vi. 62, 57, 60, 64. 



France, lignite production, xxxi. abs. 36. 
— , mineral statistics, xxxi. abs. 2, 34-35 ; 

xxxiii. abs. 99 ; xxxv. abs. 2-3. 
— , navy, coals used, xiv. 54. 

, Northern, coal-field, xxvii. 143-169; 

plates xviii. -xxi.; 249-252. 
— , pebbles in coal, xxxvL abs. 8. 
— , railways, rolling stock, xxxiii. abs. 4. 
— , — , statistics, xxxiii. abs. 5. 
— , St. Etienne, prices of coal and coke, 

xxxvi. abs. 31. 
— , secondary iron-ores, xxv. 59-78 ; 

plates xxxix.-xl. 
— , seismological experiments, xxxvi. 43- 

45,86, 120-121; plate vi.. 
— , south, coal and iron-mine^, v. 27. 
— , surface earthquakes, xxxv. abs. 34. 
— , Vienne, mineral resources, xxxv. abs. 

29. 
— , visit, June, 1878, xxvii. 245-281. 283. 
— , wages of colliers, vi. 81. 
FRANgois, —, quoted, xxxvi. abs. 1; 

xxxviii. abs. 18. 
Frank Mills mine, pulverizers, xxx. 145. 
Frankiand, Dr., quoted, xxxi. 187. 
Frankland colliery, section, xiii. 77, 78. 
Frantz hydraulic keps, xxxii. abs. 43. 
Frazer, Dr. Pebsifor, quoted, xxxi 

abs. 40, 41, 43 ; xxxiii. abs. 61 ; xxxiv. 

abs. 24 ; xxxv. abs. 10. 
Fraser AND Chalmers, quoted xxxi. 165. 
Free burning smithy coal, vi. 75-76. 

— falling boring apparatus, Jefferson, 
xxix. 235-240 ; plate xlvi. ; xxx. 83-83. 

— sulphuric acid, iv. 275-276. 
Freeland, F. T., quoted, xxxv. abs. 7. 
Freestone, xxv. 82, 89 ; xxxii. 51. 
Freezing process of sinking, xxxiv. abs. 72. 
Freiberff, HimmelsfUrst mine, carbon 

dioxide, xxxviii. 67. 
— , mining academy, xxxi. abs. 12-13. 
— , silver-mines, hydraulic machinery, 

xxxiii. abs. 79. 
— , zinc-blendes, xxxvi. abs. 40. 
Freights, charges on coal. Black Sea 

ports, xxxvii. 95. 
— , coal, ii. 158, 225 ; iv. 56, 69, 84-85 ; 

V. a9, 40, 41; XV. 70, 71. 180; xix. 

122, 133, 162; xxxi. abs. 16; xxxiv. 

102. 
— , generally, x. 60. 
— , irou-ore, xxxiv. 90. 
— , manganese-ore, xxxvi. 108, 110. 
— , mineral produce, xxv. 150, 174. 
— , ore, V. 209. 
Freigold, xxxv. 86, 87. 
FreischUrf, xxxv. 84, 85. 
Freminville borins system, ii. 59. 
Fremy, — , quoted, xxxv. abs. 33. 
French Guyana, gold, xxxiii. abs. 16. 

— river. Nova Swtia, xxvi. 80. 
Frequency of meetings, ix. 3. 
Freser river, xxxvi. 33, 39. 
Fresh-air furnace, coke, xv. 143. 
Fresnes, coal discovered near, xxvii. 265. 
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Fbeudbnbbro smoke condenser, xxxii. 

abs. 58. 
Friction, air in ventilating fans, xxxi. 

101-104,238 tt seq.; xxxii. 29 H seq., 

and plate vii. 116 e^ fteq. 
— , anemometers, determination of, x. 

216 etseq,, 241-242, 249-251. 
— , carriages in coal mines, iii. 249-260. 
— , endless chain, xvii. app. i. 80. 
— , engines, internal, xxxviii. abs. 36. 
— , loss of power by, xxxvi. 19 et .seq. 
— , ropes, iii. 281-286. 
— , — , fixed engine planes, iii. 28 1 -286. 
— , — , tail-rope system, xviii. 77-78. 
— , sheaves, v. 77. 
— , tubs, iii. 251. 
— , — , Bridge pit, Wigan, xvii. app. i. 

129-131. 
— , — , Burnley collieries, xvii. app. i. 87. 
— , ventilation, co-efficient, iii. 124. 
Friedenshiitte, boilers explosion, xxxviii. 

abs. 25. 
Friedrichsthal colliery, xxxL abs. 37. 
Friedriechsthal, Quierschied colliery, 

xxxviii. 55. 
Fritz safety-cage system, xxvii. 55-56. 
Frizington, xxviii. 110. 126, 136; xxxiv. 

88, 89, 90, 95. 
Frodingham, xxiv. 25, 27, 30. 
— , iron-ore deposits, xxxv. 108-109. 

— , , sections, xxxv. 1 45. 

— , iron-ores, analyses, xxxv. Ill, 112. 
— ironstone, xxiv. 9-10, 26, 32. 
Fbohlich rock-boring machine, xxxviii. 

abs. 41. 
Frome concentrator, xxxi. 169. 
Frosterly quarries, section, xxi. 270. 
Fbtab, Mabk, Harkess rocks, near Bam- 

burgh, xxvi. 121-128 ; plates xviii. -xix. 
— , quoted, xxxviii. 80. 
Fryer, John, Burradon colliery ex2>lo- 

sion, viii. 164. 
Fryupdale, v. 201 ; section, vii. 86. 
FucHS, Edm., quoted, xxxiii. abs. 21 ; 

xxxv. abs. 41 ; xxxvi. abs. 7. 
Fucoidal Greensands, xxxv. 176. 
Fuel, coal-gas, xxiii. 47-63 ; plates xv.- 

xvii. 
— , consumption, Cornish and other en- 
gines, XV. 157, 159-161. 
— , — , France, vi. 56. 
— , — , furnace ventilation, iii. 100-114. 
— , — , ventilation of mines, vi. 135-150. 
— , economy in iron manufacture, xxxiii. 

abs. 55. 
— , Indian railways, xxxviii. 157, 161. 
— , manufacture, patent, xxxiv. abs. 30. 
— , mineral oil, xxxvi. abs. 46. 
Fuerst Hardenberg colliery, breakage of 

winding-rope, xxxii. abs. 80. 
FoLGENCE, M. DE, quoted, xxxv. abs. 9. 
Fulton, John, quoted, xxxvii. abs. 74 ; 

xxxviii. abs. 31. 
Fulwell hills, xui. 172,174. 
FuMAT, — , quoted, xxxvi. abs. 8. 



Functions of delegates, xxxvi. 61-62. 

Fundy, bay of, to south mountains, sec- 
tion, xiv. facing 18. 

Filnfkirchen coal, age of, xxxvii. abs. 
62. 

FuRMAN, J. H., quoted, xxxiii. abs. 51. 

Furnace and boiler, proposed arrange- 
ment, xviiL 126. 

fan ventilation, xxxviii. abs. 22. 

mechanical ventilation, cost, com- 
pared, xviii. 102. 

steam jet, relative value, L 71, 104, 

151, 165, 195, 200. 

— anthracite seam, xxxi. 179, 189. 

— bars, xix. 51-52. 

— boilers, explosions, xxix. 36, 38, 94 
et tseq,; plates x.-xi. 

— charges, xiv. 23. 

— coal-seam, x. 119; sections, xi. 105, 
109 ; xiii. 40 ; xxii. 123 ; xxxvii. 12. 

— gases in upcast shafts, destructive 
action, xi. 19-26 ; xii. 25-27. 

— shafts, ventilating pressure, xxxiii. 95, 
105. 

— ventilation, i. 148 ; vii. 10 et seq. ; x. 
125, 129, 156 ; xix. 224-225, 234 et seq. 

, effects, iii. 90 et seq. 

, fuel consumption, iii. 100-114 ; vi. 

135-136. 

— — , Hibernia colliery, xii. 5 1 et seq. 
, in mines, xiii. 8 et seq, 50-51, 54 

etseq., 104-105. 

, objections, vi. 129-130. 

, Pelton colliery, xvi. 9-10, 1 1. 

, register, x. 133-135. 

, Seaham colliery, xvi. 61 ; xxxii. 

225-226 ; plates xxx.-xxxi. 
, Strafford Main, Bamsley, xvii. 48, 

60, 111-112, 113. 
Furnaces, effects on wire-ropes, viii. 15. 
— , ventilation, xi. 94-95, 97. 
— , — , construction, ix. 131-140, 150-160. 
— , — , description, i. 75-76. 
-, — , experiments, i. 104 e^ seq., 165 

et seq., 195 et seq., 203 et seq. 
~, — , principles of action, i. 77-78. 

— and furnace-bars, xviii. 52, 53, 106, 
112, 114. 

Fumess, xxxi. 211, 218, 233, 235 ; section, 

237 ; xxxiv. 130, 131 ; section, 136 

xxxviii. 70. 
— , carboniferous rocks, xxxiv. 125-137 

plates xiii. -xviii. 
— , haematite deposits, xxxi. 211-238 

plates xxxvii. -1. 
— , mining in, xxxiv. 93. 
— , thick Umestone, xxviii. 114-129. 

— Abbey, xxxiv. 85, 86. 
Furnishing committee, report, xx. 113. 
Fusible alloys, prevention of boiler explo- 
sions, iv. 40 et seq. 

— cut-outs for arc lamps, xxxiv. 56. 
Future prospects of South Wales, xxiii. 

249. 
Fuveau lignite- basin, xxxiii. abs. 49. 
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Gabian, H^rault, xxxv. abs. 27. 
Gabucha coal-seam, xxiv. 152. 
Gad, E., quoted, xxxviii. abs. 45 
Gasni^res colliery, mineral spring, xxxii. 

SbDS. 4. 

Gaitroads, Moira, x. 162 et seq. 
— , South Staffordshire, x. 184-186. 
Galdames and Lestao railway, xxxiii. 227. 
Gale, J. M., education of mining 

engineer^ xxi. 33, 34-35. 
Galena, xii. 205 ; xiii. 224 ; xxv. 83, 89- 

91. 
Galerie Camille, San Pietro, xxxiv. 146, 

153 ; plan and sections, 158. 

— Marie, San Pietro, xxxiv. 153 ; plan 
and section, 158. 

Galicia, bituminous-deposits, xxxv. abs. 9. 
— , ozokerite, xxxvii. abs. 39, 55-56. 
— , — and petroleum, xxxviii. abs. 15-16. 
— , petroleum, xxxii. abs. 3. 
Galliuaria copper-mine, xxxv. abs. 7. 
Galloway, G. B., smoke consumer, xvii. 

63, 75. 
Galloway, R. L. , gases occluded in coaly 

xxii. 136. 

— , pressure of gas in solid coaly xxx. 
257. 

— , tLse of salt for laying coal-dust, xxxi. 
147-149. 

Galloway, T. Lindsay, Aitken coke- 
ovens, XX ix. 84. 

— , description of an instrument for 
levelling underground, xxvii. 3-6, 7, 
129 ; plates i. -ii. 

— , endless-rope haulage, xxix. 73. 

— , Mueseler sajety-lamp, xxix. 144. 

— , Pennsylvanian coal-measures, xxvi. 

— , present condition of mining in princi- 
pal coal-producing districts of the 
Continent, xxvii. 171-201 ; plates xxii. - 
xxv. 

— , quoted, xxviii. 81, 85 et seq. ; xxxi. 
68. 

— , Rigg and Meiklejohn coal-cutting 
ma^hiney xxviii. 79-80. 

Galloway, Wm., exptriments loith coal- 
dust in Gernianyy xxxiv. 245-248, 250 
et seq. , 300 et seq. 

— , laying coal-dust in mines, xxxi. 147. 

— , quoted, xxxi. 69. 

— , safety-lamps and shot-firing, xxiv. 
63-67, 68 tt seq., 169 et seq. 

Galloway boilers, xviii. 121 et seq. ; 

xix. 9. 
Galton, SikDouulas, quoted, xxxii. 11. 
(tALTON, Francis, quoteci, xxxii. 198. 
(Jalvanic action in marine-engines, xxiv. 

119. 
Gandolfi, G., quoted, xxxviii. abs. 26, 

53, 55. 
Gannister beds, xxv. 228; xxvi. 50, 51, 

52 ; xxxvii. 3, 4, (J, 7, 15, 127-128. 



Gannow colliery, Burnley, endless-chain, 

xvii. app. i. 71-76; plates x., xxii.. 

xxiii. 
Garbenne coal-field, xxxiii. abs. 28. 
Garbutt's deposit, xix. 198, 200 ; xxxv. 

128 ; plan and sections, 145. 
Gard, coal-field, xxxii. abs. 11. 
— , coal-mines and ironworks, v. 27. 
Gard-Davy safety-lamp, experiments, 

xxxiv. 163, 164. 
Gardiner, Robt., Hettan colliery ex- 
plosion, ix. 108. 
Gardiner, Wm., Hetton colliery ex- 

plosion, ix. 107. 
Gardiner colliery. Gape Breton, xix. 149 ; 

xxiv. 207-208. 
, , analysis of water, xxix. 

54-55. 
Gardner, Matth., evidence on boiler 

explosion, iv. 49. 
Gardner, Ralph, quoted, xv. 190-191. 
Gardner coal-seams, xxiv. 177, 189, 196, 

208. 
Garesfield, coal-seam, xiii. 46, 47. 

— and Prudhoe coal-seams, xxxvii. 7, 
126. 

— colliery, xv. 216. 

Garfagnana coal-field, xxxiii. abs. 28. 

Garforth, W. E., joint committee an 
mechanical venlilalors, xxxvii. 187, 188. 

— , quoted, xix. app. i. 6. 

Garforth ri vetting machine, xviii. 4. 

Garibaldi pimips, xxi. 160. 

Garmondsway Moor colliery, xv. 237. 

Garnett, Prof. W., economical working 
of boilers in collieries, xxxviii. 226- 
227. 

— , explosion of air-receiver at Ryhope, 
xxxvii. 215, 216. 

— , report on seismological instrufnents, 
xxxvu. 58-63, 64, 66-67. 

— , resistance to air ciirrents m mines, 
xxxviii. 216 et seq, 

— , Swan electric safety-lamp, xxxv. 
59. 

<tARNiER, H., quoted, xxxiii. abs. 22. 

Garnier, Jules, quoted, xxxv. abs. 14 ; 
xxxvii. abs. 68. 
I Garnierite, xxxv. abs. 14, 20. 

Garnock colliery. Swan lamp, xxx. 154. 

Garpel and Whitehaugh quarries, haema- 
tite, V. 10. 

Garran, — , quoted, xxxii. abs. 81. 

Garreau, — , quoted, xxxii. abs. 11. 

Gartsherrie coal-cutting machine, xxviii. 
79. 

Gas, light carbuietted hydrogen, in- 
flammability, i. 256. 

— , absorption by different substances, 
xvii. 107. 

— , abstraction from goaves of coal- 
mines, xviii. 151. 
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Gas, inflammable, detection, xv. 165 ; 

xxvi. 133-137; plate xx.; xxvii. 66- 

70, 287-294 ; plate xxxix. ; xxviii. 167- 

170 ; plate xxxiv. ' 
— , instruments for detection, xxix. 171- 

176 ; xxxviii. abs. 68. 
— , Lnndhill colliery, v. 237, 241. 
— , Monkwearmoutn, iv. 142. 
— , natural, America, xxxvii. abs. 57 ; 

xxxviii. abs. 64. 
— , outbursts, xxxi. 8-13. 
— , — , Nutbrook, x. 126. 
— , pressure, in solid coal, xxix. 227 ; 

XXX. 163260 ; plates xxxix.-xlv. ; xxxii. 

123-132, 311, 316317. 
— , Strafford Main colliery, xxv. 23-27, 

104-106; plates ii.-v. 
— , test for carbonic oxide, xxxviii aba. 

55. 
■ — , tensile force, v. 17. 

— at high tension in coal, i. 275 ; ii. 15 ; 
v. n et aeq. 

— blowers, iii. 33-51, 229 tt seq.y 236 ; 
xxxi. 10. 

— burner, Wallace, xxiii. 50 et aeq. 

— check, Seaham colliery, xxxii. 227 
et 8eq. , 303 et seq. 

— cleared from mines by compressed-air, 
xxL 79. 

— coal, xii. 159, 161. 
seam, ii. 144. 

— consumption, increase, xxxv. 238-239. 

— detector, xxxiv. 285-286 ; plate xl. 

— drifts, or draining goaves, vii. 79 84 ; 
viii. 10. 

— engines, xxxii. abs. 51 ; xxxv. 234- 
235. 

— evolved from coal, xi. 173, 175. 

— furnaces, xxiii. 53 et seq. 

— generators, Siemens, xx. 180 ; plate 
1. ; xxxiii. abs. 87- 

— in metalliferous mines, outbursts, 
xxxviii. 59-72. 

mines, xviii. 26-27. 

— X and earth tremors, report of 

committee, xxxvii. 55-67 ; plates viii.- 
xvii. 

— light, cost, xxxiii. abs. 78. 

— lighting, improvements, xxxv. 237. 

— lights, Cinderhill colliery, x. 158-159. 

— manufacture, small coals, v. 11. 

— producers, xxxv. 237. 
Gases, analyses, i. 336 ; ii. 8. 

— , blast-furnace, utilization, ix. 137 ; 

xiii. 140; xx. 163-167; plates xlii.- 

xliv. 
— , combustion, xxiii. 47 ; xxxv. 10-12. 

— , dangerous, Denayrouze apparatus for 
exploring in, xxiv. 129. 

— , deleterious. Hartley colliery, xi. 149 

et Heq. ; xii. 8 et seq. 
— , destructive action in upcast shafts, 

xii. 25. 
— , detection and measurement, xxviii. 

167. 



Gases, dress for penetrating, ii. 77. 

— , explosive mixtures, combastion, 

xxxiii. abs. 69, 102. 
— , formulffi relative to flow through 

pipes, iii. 212-216, 217 et seq. 
— , ignition by sparks, xxxvL abs. 41. 
— , less in old collieries, vii. 5. 
— , noxious, Fleuss apparatuB for 

breathing in, xxxi. 197-203. 
— , Westphalian coal-mines, table, xxxvi. 

abs. 18. 

— in coal-dust, xxxvii. 247-249. 

coal-mines, ii. 85 ; xii. 190, 201- 

203 ; xix. 46 ; xxxvL 43, abs. 43. 

, origin, iii. 45-48. 

collieries, Warwickshire, xxxiii. 

153. 
cooling chambers, analysis, xxxvi. 

abs. 13. 
mines, i. 234 ei seq. ; u. 2 et seq. , 

12 et seq, 

— occluded by coal, xxii 25-29, 129-133, 
135-137 ; xxv. 41-43 ; xxxvii 245-247, 
257-258. 

various coals, xxvi. 35-38. 

— produced in coal combustion, xxxi. 
191-193. 

coke-ovens, viii 115-116. 

, temperature, xxix. 82. 

— used for heating purposes, xxii. 15 18, 
90-94. 

Gash veins, xxviii 119. 

Gashes, breccia, xxxiii. 166. 

Gate-roads, Derby collieries, x. 130-141. 

, Moira, x. 162 et seq. 

, South Staffordshh-e, x. 184-186. 

Gates, automatic, Porch, xxxvi. abs. 23. 
Gateshead, coal-mines, xv. 179, 180, 183, 

184-185. 
— , explosion, ix. 169. 
— , water-supply, xxiv. 85-95 ; plates 

xvi-xvii 
— , waterworks, pumping gear, xxi 118 ; 

plate xxix. 

— Park ironworks, boilers, xi. 54. 

pumping engine, v. 163. 

Gatherick colliery, ix. 224-225. 
(gathering ground, proposed Newcastle 

water supplv, xxiv. 86, 87. 
Gauge, railway, viii 57, 76-77. 

- basin, Hury reservoir, xxxiv. 262. 
Gauges, battle of, ix. 61. 
— , Indian railways, xxxviii 157. 
Gault clay, analysis, xxxii. 4. 
Gaussoin, — , quoted, xxxiii abs. 35. 
Gautier, F., quoted, xxxv. abs. 39. 
Gauze, aluminium, xi. 178. 
— , propagation of flame through, 

xxxiii. abs. 39. 
-, safety-lamps, xii 73. 

-, , Hall, i 323 ; ii. 78. 

— , , oil and grease on, xvii 5-8. 

Gauzeless safety -Tamp, xxxvii. 69-74 ; 

plate xviii. 
Gavin, J. C., quoted, xxxv. abs. 59. 
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Gawber Hall, ventilation furnace, ix. 

80, 82. 
Gawthorpe coal-seam, xxv. 16, 17. 
Gay Ldssac's law, iii. 75. 
Gay stone-cutting process, xxxv. abs. 

21-22. 
Gayant coke-ovens and pit, xxvii. 254- 

255. 
Gays river, xxxi. 162, 163. 
Geikie, Sir Archibald, quoted, xx. 136, 

xxv. 233. 
Geikie, Prof. J as., carboniferous 

formation of Scotland, xx. 131-154, 

155-156. 
Gbinitz, Dr. — , quoted, xxxvi. 33. 
Geishler, Caucasian jet, xxxvii. 91. 
Geislauteru colliery, xxviii. 44, section, 

56. 
Geissler tubes used for lighting mines, 

xiv. 72. 
Gelatine dynamite, composition, xxxiii. 

abs. 8. 
Gellia Cadoxton, Swansea, steam coal, 

tested at Keyham, xiv. 49 et seq. ; 

plates xiv., xviii.-xx. 
Gelly Gare colliery, Brunton ventilator, 

xviii. 134. 
Gelsenkirchen, Consolidation mines, 

xxvii. 198. 
General Mining Association, viii. 21 ; 

xix. 113, 114, 115, 119, 122, 125, 151, 

155, 161 ; xxu. 139, 140, 145 ; xxiv. 177, 

178, 179, 194, 195, 196, 199, 200; xxvi. 

79-80. 
Greneralized section across Cumberland 

coal-field, xxxii. 356. 
Gentleman's Well, Cross Fell, xxviii. 

173. 
Geodic agates, xxx. 123. 
Geographical position of Catalonian coal- 
fields, xxxvi. 33-34. 
Geography of hfiematite-district, xxviii. 

HO. * . . r 

G^logical boundaries and position of 

Saarbrucken coal-field, xxviii. 10-12. 

— character of coal-fields, x. 7^9. 

description, Merionethshire rocks, 

xxxvi. 103-104. 
_ -_^ Northern coal-field, xii. 153-158. 

— features, North Wales, xxv. 84-91. 

— field-days, proposed, xii. 37. 

— formations, Channel tunnel, xxxii. 4-6. 
, Cumberland coal-field, xxxii. 320- 

321. 

— knowledge, xv. 52-53. 

— — of Russia, xxiv. 3-4. 

— maps, Bilbao iron-ore district, xxxiii. 
235. 

, Border counties and Durham, xii. 

149. 

— -^, - districts, xi. 64. 

, Bristol coal-field, xxvii. 96. 

, Cumberland, West, hsematite dis- 

trict, xxviii. 155. 
, — , coal-field, xxxii. 356. 



Geological maps, Daltonganj coal-field, 

xxxii. 151. 

, Dover Straits, xxxii. 22. 

, English iron-ore districts, xxxv. 

145. 

, Flintshire, xxv. 102. 

, France, xxv. 78. 

, — , Northern coal-field, xxvii. 162. 

, Fumess haematite district, xxxi. 

236. 

, Great Britain, ix. 64. 

, Kurhurballee coal-field, xxx. 25. 

— — , Lincolnshire, mid., north and 
south, xxxv. 145. 

, Merionethshire, west, xxxvi. 118. 

, New Zealand, xxxv. 220. 

, North Lincolnshire, xxiv. 32. 

, North Northumberland, xxx. 127. 

r , coast, xxxiii. 79. 

, North Wales coal-field, xix. 75. 

, Northants, xxxv. 145. 

, Nova Scotia, xiv. 16 ; xxvi. 90. 

, , gold-fields, xxxi. 172. 

, , Pictou county, xxvi. 90. 

, , Waverley gold district, xxxi. 

173. 
^ and New Brunswick, xxx. 

68. 
, Oxfordshire, xxv. 145. 

— — , Pennsylvania, coal-fields, xxv. 
176. 

, Rosedale, xxxv. 145. 

, Russia, xxiv. 22. 

, Rutland, xxxv. 146. 

, SaarbrUcken coal-field, xxviii. 64. 

— --, Sardinia, south west, xxxiv. 158. 
, South Wales coal-field, end of vol. 

xxiii. 
, Transylvanian Erzgebirge, xxxv. 

82. 

, United States, xxv. 176. 

, Warwickshire coal-field, xxxiii. 

162. 

, Yorkshire, xxi. 261. 

, - , North, xxxv. 145. 

— range of Nova Scotian iron -ores, xxvi. 
7L 

— relations of secondary iron ores, 
France, xxv. 59-78 ; plates xxxviii.-xl. 

Geological Society of London, quoted, 

xii. 146. 
Geological structure of Transylvania, 

xxxv. 81-82. 

— survey, Belgium, xxxiii. abs. 106. 

, Newcastle district, xiii. 215. 

, Prussia, xxxii. abs. 71. 

, purchase of maps, viii. 171 ; ix. 54. 

(Jeology, Abyssinia, South, xxxvi. abs. 9. 

— , Assincie, xxxvi. abs. 10. 

— , border districts, xi. 60-63, 65-88. 

— , boundary between millstone grit and 
mountain limestone, xiv. 43-46, 70. 

— , Bristol coal-field, xxvii. 87-97, and 
plates vi.-ix. 

— , California, xxxiv. abs. 18. 
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ecology, carboniferous limeetones. North 

Northumberland, ix. 185-225. 
— , Cochin China, xxxiv. aba. 20. 
— , Coneo, Lower, xxxviii. aba. 18-19, 54. 
— , Corfu, xxxviii. abs. 2. 
— , economic, xxxviii. 39-40. 
— , elaciation of Durham and North- 
umberland, xiii. 169-185. 
— , €rold Coast, xxxiii. abs. 19. 
— , Hartz, xxxiii. abs. 109. 
— , India, xxxiv. abs. 75 ; xxxvii. abs. 

48. 
— , Madagascar, xxxvii. abs. 14-15. 
— , magnesian limestone, Durham, xiii. 

20.V213. 
— , Newcastle coal-field, xxxiii. abs. 14. 
— , North of France coal-field, xxvii. 

143-169,249-252; plates xviii. -xxi. 
— . North Northumberland, xxx. 121- 

122 ; xxxiii. 69. 
— , northern coal-field, xii. 153-158 ; xiii. 

42-48. 
— , Panama, Isthmus of, canal, xxxi. abs. 

42. 
— , practical aspects, xxxi. 241-248. 
— , Redesdale ironstone district, xxii. 

111-128; plates xxxi. -xxx ii; xxiii. 

41-44. 

— , Roumania, xxxvii. abs. 78-79. 
— , Russia, xxiv. 3. 

— , Schemnitz, xxxv. abs. 58. 

— , Siberia, East, xxxvi. abs. 8. 

— , some of its practical aspects, xxi. 
241-248. 

— , South Africa, diamond -mines, xxxv. 
abs. 17. 

— , Spain, xxxvii. abs. 86. 

— , Tasmania, xxxiv. abs. 32. 

— , Timor, xxxvii. abs. 67. 

— , Tonquin, East, xxxvi. abs. 36. 

— , Wardha coal-field, xxxviii. 77 et stq. 

— , wash or drift, Durham coal- field, xiii. 
6-85, 202. 

Geordv safety-lamp, used in pillar 
working, ix. 26-27. 

Greorge pit, Hetton, ventilation experi- 
ments, xii. 82-83. 

Georges coal-««eam, xxvii. 177. 

Georgi, — , quoted, xxxii. abs. -17. 

Gerhard colliery, old steam-engine, xxxi. 
abs. 36. 

— Prinz Wilhelm colliery, xxvii. 
185-186 ; xxviii. 45 ; sections, 59, 65. 

Germanium, xxxvi. abs. 41. 

Germany, coal-fields, xxxv. abs. 30. 

— , coal-imports and exports, xxvii. 26, I 

32. 
— , coal production, total, xxvii. 26, 35, | 

36. i 

— , coal-screening, xxviii. 187-188. 

— , coals, comparative values, xxxvii. abs. 
46-47. 

~. — , gases in, xxii. 25, 26, 27. 

— , coke production, xxvii. 33. 

— , Copp^e coke-ovens, xxii. 96, 106-107. 



Germany, cost of winding-ropes, xxxvii 

abs. 24-26. 
— , mineral statistics, xxxii. abs. 61 ; 

xxxviii. abs. 33-34, 37-38. 

- , new explosives, xxxii. abs. 47. 

- , petroleum wells, xxxii. abs. 60. 
: — , smelting, etc., xxxii. abs. 61. 

! Qbbrabd, — , quoted, xxxvi. abs. 35. 

Gesneb, Abr., quoted, xiii. 26. 
I Geyser, Montrond, barometer, xxxiL 
I abs. 84. 
I Ghugus coal-field, xxxviii. 80, 81, 82, 84, 

169. 
I GiBBS, W., quoted, xxxv. abs. 69. 
! Gibson, — , quoted, viii. 158-159. 
! Gibson, Robt. , blow-off pipes for boilers, 
I xi. 54. 

I GiBsoNE, Edm., Cumherl'nd coal- fields, 
xi. 181, 184, 186. 
— , geology of border districts, xi. 65- 

88, 188, 189, 190, 191, 192, 193, 194. 
— , quoted, xi. 60, 61, 62; xv. 176; 

xxxvii. 9. 
GiFFARD injector, xvi. 36. 
Gilbrow, xxxi. 228. 
Gilcruix colliery,- viii. 147, 151 ; xxxiv. 

107, 111, 128, 129. 
Giles, J., quoted, xxxv. abs. 59. 
G4Iesgate Moor, Enclosure Act, xv. 225. 
Gilgarran, xxxiii. 122, 139 ; section, 148. 
— colliery, xxxiv. Ill, 133. 
GiLKES AND Co., turbiucs, xxxvi. 68. 
GiLLE AND Franeau, quotcd, xvi. \\ et 

si'q. 
GiLMORE, ~, safety-cages, xv. 117. 
Gilpin, Edwin, Cape Breton, submarine 

coal, xxiv. 173-190. 
— , composition and uses of Canadian 

coals, xxvii. 213-241. 
— , gold-fields of Nova Scotia, xxxi. 

151-172. 
— , gypsum of Nova Scotia, xxx. 53-66. 
— . Newfoundland coal-measures, xxiii. 

167-176; plate xxxv. 
— , notes on Nova Scotia pit- waters, xxix. 

53-57. 
— , Nova Scotian iron-ores, xxvi. 71-88. 
— , Pictou coal-field, xxii. 139-148. 
— , quoted, xxxi. abs. 7 ; xxxv. abs. 49. 
Gilpin, jun., Edw., quoted, xxxii. abs. 

84 ; xxxiv. abs. 74. 
Gilpin, J as., blow-off pipes for boilers, ki. 

53. 
Gilpin County mines, xxxiii. abs. 63. 
GiLROY, G., coal- washing apparatus, 

Ince, Wigan, xv. 61-62, 63 et seq, 
— , quoted, xiv. 111. 
— , tail-ropes, xv. 89, 92 et seq. 
— , vote of thanks to T. E. Forster, xiv. 

131. 
Gin pit, xxxiv. 103. 
Ginnels, xxxi. 222, 223, 228 ; figures, 

237. 
Ginney roads, Clifton Hall, xvii. app. i, 
89 et seq. 
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Ginney roads, Gannow, xvii. app. i. 71 

et seq. 
, Hapten Valley, xvii. app. i. 57 et 

stq, , 66 et seq, 

, Rowley, xvii. app. i. 77 et seq. , 82 

et seq. 
GiRABD, — , miscalculations, iii. 338-339, 

349. 
— , quoted, iii. 77. 
Giromagny copper • mine, explosion, 

xxxviii. 63. 
Givob's ironworks, saving of fuel, xxxiii. 

abs. 55. 
Glace Bay, Nova Scotia, xxiv. 173, 174, 

177, 191, 196 ; section, 216 

colliery, xix. 141-142. 

district, xix. 139, 140-144. 

mines, xxiv. 202-203. 

Glacial action, xiv. 3 4, 5, 6 ; xxv. 148. 

-- drift, xxxi. 161, 162. 

~ striae, xiu. 169-170, 171, 175, 176- 

179, 181 ; xxi^i. 161. 
Glaciated rock surface, xiii. 174-179. 
Glaciation of Durham and Northumber- 
land, xiii. 166, 169-185. 202. 
Glaciers, xiii. 1«0-182. 
GL.ADSTONE, W. E., quoted, xxi. 225-226, 

236, 237. 
Glag, xxxiii. 214. 
Glamorganshire, coal production, xxxi. 

180. 
GuLSGOW,'LoBD Pbovost, address of wel- 
come, 1870 meeting, xix. 190. 
Glasgow, boiler explosion, xxxii. 195, 

and plate xxvi. 
— , 1870 meeting, xix. 58, 89-91, 169-170, 

190-192 et seq. ; xx. 183-184. 
— , experiments on shot-firing and safety - 

lamps, xxiv. 67. 
Glasgow University, xxi. 29-30, 34. 
Glass, Ransome soluble, xi. 25. 

— in safety-lamps, xxxvi. 8. 

— — — — , breakage, xxxvii. 75-76 ; 
xxxviii. 17. 

— tubes, experiments on, viii. 44. 
Glasshouse Bridge ironworks, boilers xi. 

54. 

Glauconite, xxx. 125. 

Glazy iron, xiii. 136. 

Gleaston, xxxi. 218. 

Gleghobn, Geo., Hettoii Colliery explo- 
sion, ix. 108. 

Glendinning antimony-mine, section, xi. 
67. 

Glendower colliery, U.S.A., section, xiii. 
34. 

Glendre, County Clare, manganese de- 
posit, xxxvi. 115. 

(rlendue to Low Teppermoor, section, 
xviii., plate xliv. 

Glengarry, Nova Scotia, xxvi. 84. 

Globules, formation in boilers, iv. 46-47, 
115. 

Glossopteris Browniana, figured, vi. 33 ; 
plate iii. 



Gloucestershire coal-field, x. 66 ; xxvii. 

89, 90, 9195 ; sections, 97. 
Glover, Chas., spwitaneoits combustion 

of coaly xxv. 121-123 et seq. 
Glover, Dr., safety-lamp, i. 187 et stq., 

309, 317. 
Glover and Cail, safety-lamp, xvii. 38, 

40. 
Gmelin — , quoted xi. 21. 
Gnech, G., quoted, xxxvii. abs. 6. 
Gneisenau coal-seam, section, xxviii. 61. 
Gneissoid rocks, xxxi. 1^2, 153. 
Goaf, vii. 10 et seq., 35 et seq., 4A et seq. 
— , Bitchbum, viii. 89. 
— , Ecwt Hetton, formation in longwall 

workings, xxv. 254. 
— , Monkwearmouth, iv. 141 et seq. 
— , packing of, x. 129, 145, 146. 
— , roads, xix. 30 et seq. 

— work, sketch, and description, ii. 247- 
248. 

Goathland, xxxv. 126 ; section, 145. 
Goaves, coal-mines, abstraction of eicplo- 

sive gas from, viii. 13 ; xviii. 151-153, 

157-162; plates xl.-xli. 
— , gas drifts for draining, vii. 79 et seq. 
Gob, xxxi. 181. 
Gob-road system, Moira, xxxii. 183 et 

seq. ; plates xvii-xviii. 
Goderich, Ontario, boring, xxx. 60, 63. 
GoDFBEY, Samuel, quoted, xiii. 18. 
GoDiLLOT, Geo. Alexis, quoted, xxxvii. 

abs. 68. 
GoDiN, Arnold, quoted, xxxiv. abs. 13. 
GoDiN-MuESELER safety-lamp, xxix. 124, 

125-126; plates xv., xvi., xvii., xix. 

xxi. 
GopLEY, — , evidence on boiler explosion, 

iv. 48-49. 
Godwin- Austen, A. C, quoted, xxiii. 

186. 
Goedicke, Ed., quoted, xxxiv. abs. 13. 
Goenaga, I., quoted, xxxiii. abs. 36. 
Goettino, — , quoted, xxxvii. abs. 10. 
GoFFiNT, J., lever for reversing engines, 

xxvi. 147. 
GoFFiNT ventilator, Li^ge, xxx. 284-287 ; 

plates Ixiii. -Ixv. 
Crocffles, Denayrouze, xxxi. 197. 
GroM, Andalusia, xxxv. abs. 35. 61. 
— , Arizona, xxxiii. abs. 22. 
— , auriferous states, America, xxxi. 

abs. 39. 
— , Borneo, xxxiii. abs. 60. 
— , Carinthia, xxxiv. abs. 62. 

- , cretaceous rocks, xxxiii. abs. 62. 
— , Chinese, in Borneo, xxxii. abs. 2. 
— , Cubangui river, xxxvii. abs. 63. 
— , Dakota, xxxiii. abs. 26. 

— , French Guyana, xxxiii. abs. 16. 

— , Mexico, xxxv. abs. 10. 

— , New Zealand, xxxv. abs. 59. 

— , North Carolina, xxxiii. abs. 24. 

— , Norway, xxxiv. abs. 46. 

— , Nova Scotia, xiv. 16. 

6 
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Gold, Queensland, xxxiv. aba. 44 ; xxxv. 

abs. 26. 
— , San Domingo, xxxiii. abs. 23. 
—, Tyrol, xxxi. abs. 38. 
— , United States, xxxiii. abs. 61. 
— , whopper lode, Colorado, xxxi. abs. 41 . 

— and diamonds, South Africa, xxxviL 
abs. 7. 

other mines, Corea, xxxviiL abs. 

21. 
Gold-bearing gravels, California, xxxv. 

abs. 41. 
mispickel veins, Marmora, Ontario, 

xxxi. 41. 
Gold Coast, geology, xxxiii. abs. 19. 

— district of Tauem Alps, xxxi. abs. 
38. 

— districts, Transvaal, xxxviii. abs. 2. 
Gold-extraction by calcium chloride, 

xxxvii. abs. 60. 
Gold-fields, De Kaap valley, xxxviii. 

171-175; plates ix.-x. 
, Mysore, xxxiii, abs. 32. 

— — , Nova Scotia, xxxi. 151-172 ; 
plates xxii-xxviii. 

, Venezuela, Caratal, xxxiv. abs. 46. 

Gold-lodes, xxiv. 245. 247-248. 

Gold-mines, Spain, Guadalajara, xxxiv. 
abs. 31. 

Gold-mining, xui. 190, 191, 192, 193. 

, Corea, xxxviii. abs. 21-22. 

, Transylvania, xxxv. 8195 ; plate 

ix. ; abs. 58 ; xxxviii. abs. 10-11. 

companies, xxxi. 163. 

Grold nuggets and placer deposits, for- 
mation, xxxi. abs. 42. 

— production. Nova Scotia, tables, xxxi. 
171, 172. 

J South Africa, xxxvii. abs. 7. 

, West Borneo, xxxiii. abs. 18. 

— quartz, annual production, Great 
Briti^in, xxi. 187, 197. 

— washing, xxxv. 82. 

Golden quarry. South Africa, xxxviii. 172. 

— Treasure coal-mine, xxxv. 187. 

— Valley, xxvii. 93, 95; section, 97. 
Goldmire limestone, analysis, xxxi. 217. 
Croldscope mines, xxxiv. 121-123. 
GoLiGHTLY, Wm., quotcd, xxxiv. 113. 
Gondwana system, xxxviii. 78 et seq. 
Gonesse coal-field, xxxiii. abs. 28. 
Goniometer, xxviii. 41. 

GoNOT, — , quoted, iv. 292-293. 
Gk)NZALEZ, Wen., quoted, xxxiv. abs. 36. 
GooDFELLOW, G. E., quotcd, xxxvi. abs. 

44. 
Goodman, Alf., mechanical stoking y xviii. 

47-48, 49. 
Goodwin, Jos., quoted, xvi. 47. 
GooLDBN & Company, W. T., quoted 

xxxviii. 33. 
Goole, Aire and Calder canal bridge, 

xxii. 71. 
— , N.E.R. swing bridge near, xxii. 63, 

64-66 ; plate xv. 



GoBCEix, Pbof. H., quoted, xxxiiL abs. 

29 ; xxxiv. abs. 38, 45. 
GrOBDON, H. A., quoted, xxxv. abs. 59. 
Gordon, — , model pump, vi. 21. 
Gordon colliery, xv. 235. 
Gosforth colliery, xv. 228, 249. 
, winning of high main coal, xxxviii. 

189-203 ; plate xxiv. 
Goshen, Nova Scotia, xxvi. 76. 
GossELET, Prof. — , French Northern 

coal-JiM, xxvii. 250-252. 
— , quoted, xxvii. 143, 149. 
Gosson-Lagasse mine, xxvii. 184. 
GKithitc, xxviii. 136 ; section, 155. 
Gottessegen colliery, Qpper Silesia, iron 

supports, xxxvii. 140. 

— — , — — , wire-rope waggon-way, 
xxxvii. abs. 19-20. 

GoTTiNG, A., quoted, xxxvii. abs. 10 ; 

xxxviii. abs. 64. 
Gouley mine, Germany, ventilation, 

xxxiv. 288-289. 
GouLiCHAMBAROFF, S., quoted, xxxiv. 

abs. 70. 
GouRY, A., quoted, xxxiv. abs. 71. 
Govan colliery, compressed-air system 

and machinery, v. 114-116; xxi. 203. 
Government boreholes, xxvii. 37-38, 40. 

— grants iv. 25 ; vi. 203 ; vii. 182-183 ; 
viii. 21 ; ix. 86, 89 ; xvu. 99, 102. 

— inspection, xxv. 8. 

of boilers, xxix. 27-28, 88, et seq. 

— mines, xxvii. 36-37. 

— mining grants, xxvii. 40. 
Governors, in anemometry, comparison 

of, X. 217-220 ; diagram, facing, 219. 
Gow, J., quoted, xxxv. abs. 59. 
Growrie colliery, xix. 146, 147, 159. 

— mines, Cow Bay, Cape Breton, xxiv. 
205-206 ; xxvi. 55-62 ; plate vii. 

Grabill, L. R. , quoted, xxxiiL abs. 62. 
Gradenberg works, electric light, xxxiii. 

abs. 96. 
Gradients, iv. 92, ix. 61. 
Grading boxes, Rittinger, xxix. 163-164, 

and plate xxvii. 
Graefe, — , quoted, xxxii. abs. 57. 
Graff, L., quoted, xxxvii. abs. 44. 
Graham, Bart., Sir Jas., quoted, viii. 

141, 143. 
Graham, Thos. , quoted, xv. 165. 
Graillot, — , quoted, xxxii. abs. 13, 
' xxxiii. abs. 82. 
' Grain warehouse, explosion, xxxvii. abs. 

22. 
I Gramme alternating-current, xxxiv. 18 ; 
plate V. 

— machine, xxviL 184 ; xxxiv. 8-10 ; 
plate i. 

Grand'Combe, xxxv. abs. 31. 

, coal, V. 39-41. 

Grand' Eury, C, quoted, xxxiii. abs. 19; 

xxxiv. abs. 16, 24. 
Grand Hornu, natural pits, xxiii. 71-74 ; 

sections and plans, 80, 96 
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Grand Junction railway, ix. 58. 

— — waterworks, pumping, xvi. 136. 

— lease, xv. 184-185. 
coal. seam, xxxvii. 7. 

— Trunk railway, viiL 78. 
GRAi^DipiEB AND RuE process for puri- 
fying coke, xxii. 12-13. 

Grange colliery, chair sleepers, xvii. 32. 

, section, xiii. 77. 

. ventilation experiments, vi. 228- 

234; vu. 73, 112-113, 145. 
Grange Ibon Co. , safety-hook, xxix. 208 ; 

plate xxxix.; 213, 215-216. 
Granites, xxx. 122, 126. 
Granitic rocks, xxxi. 162-153, 160. 
Grant, J. H., Daltonganj coal-field, 

xxxii. 149-154. 
— , presents East Indian coal, xix. 40. 
Grant and White safety-cage, xix. 

app. i. 11. 
Grants for passes, xvii. 99. 
Granville, Lord quoted, v. 227-228. 
Gmo Mogor, diamond deposits, xxxiv. 

abs. 45. 
Graphite-deposits, Peunsylvauia, xxxi. 

abs. 43. 

— production, xxxiv. 120. 
Grasissa, coal-seam, section, xxxi. 195. 
Grasuchan, coal-seam, section, xxxi. 195. 
Grate coal, xiii. 28, 33. 

— for poor fuels, xxxvii. abs. 68-69. 
Grateau, E., letter from, xiii. 92. 
Gravel Hill mines, xxvii. 133, 136 ; 

section, 137. 
Gravel-ore, xxviii. 117. 
Gray, Jno. McFarlane, quoted, xxvi. 

93 ; xxix. 181. 
Grays, ii. 254. 
Grease applied to bare axle, system of 

lubrication, xxv. 216, 217-219; plates 

Ix.-lxiii. 
Grease on safety-lamp gauze, eflFects, 

xvii. 5. 
Greasing of pit tubs, xxxi. abs. 37. 
Great Bras d'Or, xix. 156, 157. 
-- Britain, coal produced, 1852, vi. 66. 

— coal-measure fault, xxviii. 141. 

— Fallowfield vein, xxvii. 18. 

— fault, Annstead, xxxiii. 69-80. 
, Bristol coal-field, xxvii. 88. 

— Fenton colliery, gas fired by spark, 
xxxiii. 6. 

— limestone, xi. 104, 116; xiii. 186; 
xiv. 9, 10, 12 ; xxiv. 74, 80, 82, 83 ; 
xxiv. 1 34 et aeq, ; section, 150 ; xxv. 
47, 48, 53 ; xxvii. 16-18, 85, 299 ; xxx. 
123; xxxiii. 70, 74, 75; xxxiv. 130; 
section, 136 ; xxxvii. 12. 

— north and south fault, xxxi. 221. 

— northern coal-field, x. 41-82 ; map 
facing 41. 

, boundaries, ii. 105-106 ; map 

facing 102. 

— North of England railway, xv. 238. 
^ Pennine fault, xi. 103, 137. 



Great Permian fault, plan, xi. 75 ; 
sections, 76. 

— Raniganj coal-field, xxx. 3, 4. 

— Retallack mine, xxvii. 137; section, 
plate xvi. 

— Southern railway,iv.91-94,95; map 106. 

— vein, Bristol coal-field, xxvii. 92, 97. 

— whin sill, ix. 192-194, 196, 197, 211- 
213; xi. 105, 116, 129; xiii. 186, 189; 
xix. 95, 102-104, 109110; xxiv. 139, 
140, 145-149; xxv. 47, 49, 50 et seq. ; 
xxvi. 122 ; sections, 124 6< seq, ; xxvii. 
17 ; sections, 79 ; xxviiL 5. 

— Whittington coal, xxxvii. 12. 

, section, xxiv. 140. 

Greatham, March House boring, xxxviii. 

25. 
Greaves, J. 0., quoted, xix. app. i. 7. 
Greece, mining industry, xxxv. abs. 8. 
Greeks, coal known to, xii. 164. 
Green, — , quoted, iii. app. 2. 
Green, Prof. A. H., Silkstone and 

Bamsley coal-seams, xxv. 13-19, 21. 
Green, G., coke-ovens^ ix. 50. 
— , Institute libraiy, xv. 77. 
— , longxvaU working, xvi. 42. 
— , mvles in pits, xxxii. 154, 155. 
— , prevention of hoUer accidentSy xxx. 82. 
— , record of borings and colliery plans, 

xvi. 5, 6. 
— , specimens from Pictou, Nova Scotia, 

xvi. 3. 
— , wash of Durham coal-field, xiv. 5, 6. 
Green, jun., Wm., American coal and 

oil regions, xxv. 168. 
— , anthracite coal regions of North 

America, xiii. 9, 25-40. 
— , chronicles and records of northern 

coal trade, xv. 175-281 ; xvi. 5, 6. 
— , enlargement of sphere and objects of 

Mining Institute, xii. 35-39. 
— , g' ology of northern coal-field, xiii. 46. 

— , inconvenience of varying weights and 
measures in the northern coal-field, 
xix. 177-186. 

— , origin and formation of coal, xi. 163- 
175 ; xii. 31. 

— , Pennnylvanian anthra/^ite-region , xiii. 
157, 163, 165, 202. 

-, quoted, xi. 212, 226; xii. 42. 
— , raling of coal-mines, xiv. 92. 
— , wa^h in Durham, xiii. 160, 202. 
— , weights and measures used in coal 

trade, xix. 177-186. 
Green Close ironstone, x. 120. 
Green food for horses, xxxii. 80-84, 1 14- 
115. 

— Island, New Zealand, c^al-basin, xxxv. 
202. 

, , coals, analyses, xxxv. 204. 

colliery, xxxv. 203. 

— Lane, Liverpool, waterworks engine, 
xxi. 136-137, 1^9 et seq, 

— vein coal-seam, section, xxxi. 195. 
Greener, — , quoted, ix. 81. 
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Greener, John, lightning in pit, Tanfidd 

Moor, XXX. 33-34. 
Greener, J. H., quoted, xxiv. 166. 
Greener, M., analysis, Bess^ges coal, v. 

30. 
Gbbbner, Thos., Bastier cham.pump, 

XV. 136 et seq,. 147-155; xvi. 133. 
— , direct-acting pumping and loinding 

tnginest xv. 124 et seq. 
Greeneyes coal, xxxvii. 12. 
Greenhow, — , maps, xiv. 35. 
Greenlawalls colliery, ix. 204, 209, 222- 

223. 
Greenlee Loueh, xxiv. 85, 88, 89. 
Greenlees coal, xxxvii. 12. 
Greenock, experiments on wire-ropes, 

viii. 17. 
Grecnses coal, ix. 203 ; xxxvii. 13. 

— limestone, xxxvii. 13. 
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Gully seam, xxxviii. 15. 

Gun cotton, xv. 287. 

Gundershoffen, fire-damp explosion, 
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— , disuse of, xviii 25-26. 
— , engines worked by, xiii. 5. 
— , introduced into pits, 1665, xv. 192. 
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— — — , section, analyses, and gas 
production, xxvii. 215. 

— improvements, xvii. 79. 
Harbours, x. 41; xix. 132, 160-161 ; xxiv. 
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Hardie, — , quoted, xxviii. 94. 

Hardinghem coal-seams, xxvii. 149-150. 
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Harlech, xxxvi. 10:?, 105, 106 ; sections, 

118. 

— mine, xxxvi. 107-108, 112, 113, 115. 
Harmant, E., quoted, xxxv. abs. 47. 
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ovens, xxii. 96. 

Harper, J. P., safety-cage, xvi. 106, 
113-116, 127. 

Harraton colliery, explosion, viL 31. 

, Ormerod safety-hook, xx. 81. 

, tail-rope system, xvii. app. L 32-40 ; 

plates vi.^vii. 

Harrington, xxxiv. 132, 133, 134. 

— collieries, viii. 150 ; xxxii. 327, 356 ; 
xxxiii. 121, 126, 148; xxxiv. 106, 107, 
110, 132. 

— ironstone, xxxiv. 91. 

Harris, Messrs., quoted, xxiii. 179 et 

seq. 
Harrisburg Intelligencer, quoted, 

iv. 131. 
Harrison, Joseph and John, quoted, 

iii. app. 7. 
Harrison, Thomas E., death of, xxxviL 

182-133. 

— , quoted, xxii. 64 ; xxix. 184. 
H^RisON, W. S., quoted, xxxiii. 167, 

HAfeisoN AND Co. , quoted, x. 44. 
Harrison cast-iron boiler, xvi. 30, 35- 

40, 43 ; plates vi.-viii. 
Harrison coal-cutting machine, xiv. 

105, 123, 126, 128. 
Harrogate, water, v. 168. 
Hartbushes colliery, sinking, xi. 16-17. 
Harthope, haematite- vein, xxx. 125. 
Hartlepool, cement works, boring, xxxviii. 
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Hartlepool, dock and harbour, xv. 235. 

— y docks and railway, x. 54-55. 

— , section, v. 195. 

Hartlepools, ii. 116-117. 

— , water-supply, xxx. 263 et aeq. 

Hartley, — , quoted, xxiii. 63. 

Habtlbt, Ed., presentation of books, 

xix. 91. 
Hartley, new colliery, plant, xxxvi. 203. 
— , old and new pits, viii. 24, 25. ' 

— coal, gases produced, xxxL 191-192. 

— colliery, iit 12 ; xiii. 96; section, 209 ; 
XV. 209, 255. 

, accident, xi. 100, 143-167; xii. 

3-15, 181, 201. 
, low main seam, viii. 26. 

— district, seams, xxxvii. 7. 

— main coal, Keyham experiments, xiv. 
plates xi., xiL, xv.-xxx., liii., liv. 

Harton colliery, x. 48-49 ; xv. 242, 249. 
, coal-dust, experiments, xxviii. ; 

90-92 96. 

, Guibal fan, xxvu. 105-107. 

, inflammable gas. xi. 14-15. 

, Ughtning, xxx. 37, 42-43, 44. 

, plant, xxxvi. i:08. 

, pressure of gas in coal, xxx. 212- 

221, 223 et seq., 252-256; plates xxxix., 

xliii., xliv. ; xxxii. 127, 128. 

, section, xxx. 210-212. 

, sinking, xi. 14. 

, slip dyke, v. 151, 154. 

— --, water-feeders, v. 151 ; xii. 23, 24. 
Hartof, — , duration of Northern coal- 
field, iii. 9, 10. 

Hartop, W., quoted, xi. 89. 

Hart coal-field. New Zealand, xxxiv. 

abs. 34. 
Hartt, Prof., quoted, xxxi. 165. 
Harvey, — , wdvanta^es of mechanical 

ventilation^ xix. 236. . 
Harvey and Co., Hayle, quoted, xxi. 

59 154. 
Harvey coal, u. 143, 216. 

— coal-seam, iii. 8, xiii. 42, 46 ; xxxvii. 6. 

, explosion in, xxxiii. abs. 38. 

, faults, Rcdbeugh, xxxviii. 49 et 

seq. ; plates ii.iii. 

, good for coking, viii. 112. 

, longwall working,xxv. 251 et seq. 

, sections, xiii. 72, 77, 209. 

Harwich boring, xxiii. 186. 

Harz, coal-bearing beds, xxxiii. abs. 17. 

— , geology, abs. xxxiii. 109. 

— ,IUmmelsbergmine, xxxviii. 66; abs. 38. 

— lead mines, iron supports, xxxvii. 136. 

— ventilators, iii. 112, 327, 336. 
Harze, Em. (E. Haveu), quoted, xxxv. 

abs. 4 ; xxxvi. abs. 30. 

Hasslacheb, a., quoted, xxxi. abs. 36, 
xxxii. abs. 22, 75, xxxiii. abs. 40, 74. 

Hastings Hartley coal, Keyham experi- 
ments, xiv. 60 et seq. ; plates xxxiii., 
xxxvii. -xxxix., xii. -xliv., xlvi., Ix.-lxi., 
Ixv., IxviL 



Haswell coal, xiii. 220. 

— mechanical coal-getter, xxxiii. 37-59 ; 
plate i. 

Haswell Coal Co., xv. 239. 
— , quoted, iii. app. 2, 9. 
Haswell colliery, xv. 235 ; xxv. 6. 

— — , cinder-coal, analyses, iii. 21, 23 ; 
xii. 200 ; xiii. 220. 

, damaged shafts, xii. 25. 

, experiments on engine planes, v. 

68-71, 103. 

, fire-damp, xvii. 109. 

, horses, xxxii. 107. 

, issue of gas, L 283. 

, plan, vii. 132. 

, self -registering gauge, xvii. 42. 

, ventilation, iii. 95, 96, 365-36(>. 

— — , — experiments, iv. 15-17; vii. 
131-132, 146, 197. 

, — of brokens, xxxi. 16; plate 

iii. 

— winning, v. 67- 
Hatchens, xxvii. 96. 

Hatchetine, mineral, i. 241 ; ii 101 ; xiii. 

224226. 

, Belgium, xxxiv. abs. 78. 

Hatchways, spontaneous combustion of 

coal near, xxv. 110 et seq., 178 et seq. 
Haton de la Goufilliere, — , quoted, 

xxxii. abs. 28. 
Hauet, a., quoted, xxxiii. abs. 43. 
Haug, Dr. E., quoted, xxxv. abs. 30. 
Haulage, xix. 162 ; xxxii. 7-14, 364, 365 ; 

xxxiii. 159-160, abs. 43, 75, 85 ; xxxiv. 

71, 72, 76. 

— , Cleveland, underground, xvi. 92-94, 
95-100. 

— , coal, underground, xii. 191-193 ; xvL 

49-50, 63-56, 88-91; plates xu.-xiii.; 

xxxv. 190. 
— , cost, comparative, xxxiv. abs. 6. 
— , endless-chain system, Spain, xxxvii. 

81-85 ; plate xx. 
— , — rope, Cleveland, xxxi. ] 10-111 ; 

plates xiv. -XV. 
— , Exhibits, Newcastle 1887 exhibition, 

xxxvi. 87, 123, 218-2>1. 
— , experiments, iii. 239-318 ; v. 67 et seq, 
— , iron -ore, xxxiii. 219-226. 
-, Mariemont, xxvii. 182. 
-, Pelton, xvi. 101-104, 117-124, 126-127 ; 

plates xxx. -xxxiv. 
— , report, tail-rope committee, xvii. app. 

i. 4-177. 
— , rope, xxix. 71-74 ; xxxv. abs. 47. 
— , — , methods, xxviii. 237-241, 243-246 ; 

plates xl.-xli. 
— , rope and chain, Saarbriicken, xxxii. 

abs. 65. 
— , South Wales, underground, xxiii. 

224. 
— , steam, x. 25-36, 37-39, ir)7-169. 
— , tail-rope, xv. 81-97, 143. 
— , underground, committee appointed. 
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Hanliure, underground, compressed-Mr 

machinery, xxi. 73-82, 199 ei seq, 
'-, Warora, xxxvuL 123-124. 
— , wire rope, xxxviii. abs. 70. 

— gear. xxvu. 151, 164, 155, 168, 161. 

— ropes, xxvii. 55. 

— system, iv. 61. 

Hauling engines. Bridge pit, Wigan, 

dimensions, xvii. app. i. 119. 
, Brynddu, dimensions, xvii. app. i. 

142. 

, Cinder Hill, x. 157-169. 

, , dimensions, xvii. app. L 

114. 

— — , Clifton Hall, dimensions, xvii. 
app. L 90. 

, economy of, x. 37-39. 

, Eston mines, dimensions, xvii. 

app. i. 112. 
, Gannow, dimensions, xvii. app. L 

72-73. 
, Hapton Valley, dimensions, xvii. 

app. L 57, 66-67. 
, Harraton, dimensions, xvii. app. i. 

32-33. 
, Heath pit. West Bromwich, x. 32- 

35. 
, Meadow pit, Wigan, dimensions, 

xvii. app. i. 135. 
, Murton, dimensions, xvii. app. i. 

41-42. 

— — , Newsham, dimensions, xvii. 
app. i. 108. 

, North Hetton, dimensions, xvii. 

app. i. 7. 

, Pelton, xvi. 118 ; plate xxx. 

, Rowley, dimensions, xvii. app. i. 

77, 83. 

, Seaham, dimensions, xvii. app. i. 13. 

, Seaton Delaval, dimensions, xvii. 

app. i. 23-24. 
, Shireoaks, dimensions, xvii. app. i. 

96. 
Haume, xxxi. 212, 233-235. 
— , limestone, analysis, xxxi. 217. 
Haunchwood colliery, section, xxxiii. 

162. 
Haupt, Prof. L. M , quoted, xxxv. abs. 

10, xxxviii. abs. 21. 
Haupt, Theo., quoted, xxxiv. abs. 52. 
Hausmannite, xxviii. 136 ; section, 155. 
Hausse, R., quoted, xxxii. abs. 18. 
Haut Banc coal-seam, xxvii. 149. 
Haveluy pit, Anzin, xxvii. 176, 271-272. 
Haverton Hill, borings near, xxxviii. 25. 
Havbu, E. (B. Harz6), quoted, xxxvi. 

abs. 30. 
Hawkesbury colliery, section, xxxiii. 162. 
Hawkesley, — , quoted, iii. 212 et seq.y 

330. 
Hawkhill quarry, section, xiii. 175, 176. 
Hawkins, Dr. — , quoted, v. 229. 
Hawks and Co., quoted, v. 60. 
Hawkshaw, Sir John, quoted, xxii. 65. 
Hawkshead, smithy, xxxiv. 86. 



Hawkslkt, Wiu) and Co., boilers, xxx. 

75. 
— , quoted, xxix 92. 
Hawlehope coal-pits, section, xi. 113. 
Hawn colliery, section, x. 195. 
Hawnby, vi. 188. 
Hawthorn, — , strength of xorought-iron 

in compremion, xxix. 186. 
Hawthorn, Thomas, quoted, xxiv. 124. 
Hay for horses, xxxii. 78-80, 111-112, 

161 et seq. 
Hayes, Robert, Stephenson bequest, ix. 53. 
Hayhole, ii. 125. 

Hayshaw moor, leeA found, xviii. 171. 
Hazard colliery, Belgium, xxvii. 184. 
Head, — , quoted, xxix. 92. 
Head, J., Cornish and other pumpimj- 

engines, xix. 221. 
— , quoted, xviii. lU, 112; xx. 57, 62. 
Headings in collieries, xxxiii. 159. 
Headlam, Dr., quoted, ix. 229-230 ; 

xxxviii. 198. 
Headways, Dipton, ix. 21-23. 

— , Killingworth, ix. '25. 
— , Seaton Bum, ix. 27. 

— , Shildon Lodge colliery, viii. 94. 
— , Woodifield colliery, viii. 89 et seq. 
Heap burning, coal, viii. 112, 113. 
Heapstead, xxvii. 56. 
Heard, jun., John, quoted, xxxvi. 

abs. 20. 
Heat, effects on iron -wire, viii. 179-180, 

181-184. 

— , wire-ropes, viii. 14 et seq. 

— , rate of increase below surface, iv. 204. 
- in steam at various pressures, xxxvi. 

142. 

— motors, xxxv. 235. 

— of combustion, xxxvi. 139. 
— of coal, xxxvi. abs. 26. 

Heath pits, West Bromwich, plan and 
section of workings, facing, x. H2, 35 ; 
section of thick coal, facing, x. 184. 

Heathcote, Capt., quoted, xxv. 137. 

Heating by furnace gases, xxxiv. abs. 12. 

— efficiency of coal and coke compared, 
viii. 124-126. 

— of electric wires, xxxiv. 44. 

— power of coal and gas, xxiii. 51, 55, 61 
et seq. 

round and small coal, v. 10-11. 

— values, iv. 284. 

Heaviside, a. W., lightning in pits, xxx. 
43-44. 

— , , Thomley colliery, xxxvi. 48. 

Hebbum, boring at, i. 283. 

— colliery, ii. 278 ; xv. 213, 224 ; xxii. 
131, 136. 

, Cornish pumping-engine, xix. 203- 

205 ; plates xl.-xli. ; xxi. 65. 

, draining oflf fire-damp, i. 283-286. 

, gas, xii. 24. 

, irruption of gas, ii. 12. 

— fell seam, xxxvii. 6. 
Heckbarley, section, xxxiv. 137. 
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Heckbls, Matth. , experiments with coal- 

dtist, xxxiv. 304, 307. 
— , lochs for safety -lampsy xxxvi. 64. 
— , longwall workinQf East Hetton colliery , 

XX vi. 68. 
— , mechanical effects of blown-out shots on 

ventilation, xxvi. 106. 
— , quoted, xxxi. 66. 
— , Swan improved electric safety -lam •, 

xxxvi. 57. 
Hecjkbls, Richd., boring against loater in 

coai-minesj xix. 176. 
— , Da^lish safety-gauge, xvii. 30. 
— , Hetton colliery explosion, ix. 125-126. 
— , paradoxes in ventilation, xiii. 7 et seq. 
— , quoted, xxiii. 40. 
— , underground surveying, xx. 47. 
— , upcast shafts and their heated air- 
currents, xiii. 53-56. 
— , verUUa^tion of uivdergrouivd boilers, 

xiii. 4, 5. 
Hectob, Sib J as., quoted, xxxiii. abs. 

60; XXXV. 176-177, 180, 182-185, 191, 

198, 202, 204. 
Hedlbt, Edw., Nova Scotian iron-mines 

and ironworks, xiv. 15-25. 
— , quoted, viii. 197. 
Hedlby, John, miner's dial, xx. 25. 
— , mines and mining in North Stafford- 
shire coal-field, ii. 235-248. 
— , quoted, ix. 91, 169 ; xix. 55 ; xxix. 

201, 215. 
Hbdlet, Osbald, quoted, v. 7. 
Hedlet, S. H., Fleuss apparatus for 

hrecUhing in noxious gases, xxxi. 202- 

203. 
Hedlet, Thos. F., valuation of mines 

for purposes of local taxation, xxiii. 

117-130, ISletseq., 187-141. 
Hedl£T, William, Wylam, locomotive, 

viU. 48, 50, 61 ; xxxvi. 133, 134. 
— , quoted, xv. 221. 
Hedlet, W. H., artificial stone, xxiii. 

159. 
— , correlaiioti of coal-seams of northern 

England, xxxvU. 125-126. 
— , counterbalancing loinding -engines, xxv. 

209. 
— , Cumberland coal-field, xxxii. 357. 
— , ga>s in metalliferous mines, xxxviii. 

70-71. 
— , intrusion of the whin sill, xxvii. 82. 
— , limestones in Northumberland, xxv. 

66. 
— , machines worked by compressed air, 

xxii. 78, 79. 
— , mining in mountain limestone, xix. 

105, 109-111. 
— , presidential address, G, C. Greenwell, 

XXX. 271. 
— , Reumaiix method of cleaning coal, 

xxvi. 141-142. 
— , jRoutledge-Johnson safety-lamp, xxxiv. 

189. 
— , signals on engine-planes, xxiv. 167. 



Hedlet, W. H., systems of working 

main coal al Moira, xxxii. 221. 
— , use of iron supports in main roads of 

mines, xxxvii. 142-143. 
— , valuation of mines, xxiii. 132-133, 150- 

151, 154, 155-156 et seq. 
— , variations »» faulting of coal, xxxviii. 

55, 56. 
— , uxUer ew motive-power, xxviii. 180. 
Height of flame-cap in Pieler spirit- 
lamp, xxxviiL 179-181 ; plates v. -viii. 
Heiligenwald coal-seam, section, xxviii. 

67. 
Heinitz colliery, xxvii. 188; xxviii. 62- 

54 ; sections, 61-62, 65. 
Heinrich, O. J., quoted, xxxi. abs. 12. 
Heinrich coal-seam, xxvii. 186 ; sections, 

xxviii. 59, 65. 
Heinrich Gustav colliery, Dortmund, 

xxvii. 198. 
Hellhoffite, xxxvi. abs. 27 ; xxxvii. abs. 

45, 49-50. 
Helson, Cbtbiaque, quoted, xxxviii. 

abs. 24. 
Hematite, xiv. 18, 19 ; xxiv. 246, 247 ; 

xxv. 82-83, 86-87 ; xxxi. 47. 
— , analyses, xxviii 122, 124, 132, 133,137. 
— , — , Muirkirk, v. 10. 

— deposits, Fumess, xxxi. 211-238; 
plates xxxvii. -1. ; xxxiii. 121. 

, West Cumberland, xxviii. 109- 

154, 219-234; plates xviiL-xxxiu., 
xxxix. ; XXX. 27-30, 113-118. 

— mines, explosions, xxxviii. 70-71. 
Hemingfield pits, Elsecar colliery, venti- 

lating-fan, xi. 89-98. 
Hbnaut anemometer, x. 208, 238-239 ; 

drawings, facing, 238. 
Henderson, — , quoted, iii. app. 8 ; yj. 

Henderson, C. Handford, quoted, xxiv. 

abs. 24. 
Henderson, Fannt, quoted, viii. 37. 
Henderson, Jas., quoted, xxxi. 33. 
Henderson mechanical stoker, xxxviii. 

224, 225. 

— steel, xxxvii. abs. 65-66. 

Hendre colliery, xxv. 100 ; section, 100. 
Hendrecerrig, xxxvi. Ill, 112, 113, 116. 
Henrich, Carl, quoted, xxxviii. abs. 56. 
Henrotte, J., quoted, xxxvii. abs. 51. 
Henshaw, Albert, quoted, xxx. 24. 
Henwood, Jort, quoted, xxxi. 62, 67, 

70. 
Henry pit, Broughton Moor, section, 

xxxii. 330. 

, Whitehaven, xxxiv. 113-114. 

, Workington, section, xxxii. 327- 

328. 
Heppel, — , xxi. 43. 
Heppell, Thos., coke-ovens, xxii. 19. 
— , Cranston pneumatic rock-drill, xxix. 

221-225 ; plates xliv.-xlv. 
Heppell, W., quoted, xxvii. 103. 
Hepple, Geo., quoted, v. 145. 
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Herapath, Wm., analysis, white coal, 

iv. 191-192. 
Hbbbst, — , quoted, xxxviii. abs. 9. 
Herchenbach coal-seam, section, xxviii. 

65. 
Hercules dyke, xxviii. 22. 
Hebicabt de Thuby, L. E. F., quoted, 

xxxviii. 65. 
Hebing, Rudolph, quoted, xxxii. abs. 

83. 
Herringschmidt nickel extraction pro- 
cess, XXXV. abs. 39-40. 
Herrington colliery, plant, xxxvi. 215. 
Hebschel, Pbof. a. S., Archer aitd Boh- 

son 8 -rayery xxxvi. 101. 
— , Blancket system, of raising coal, xxiii. 

91-92. 
— , coal-gas as a heat-producer, xxiii. 62. 
— , danger of sparks from prickers and 

stemmers, xxxiii. 6-7. 
— , detection of inflammable gas in small 

qttantitiesy xxvi. 136-137. 
— , yases, xxvu. 66-67, 70, 290 

et seq. 
— , Douglas safety-lamp, xxxv. 67. 
— , experim^ents with coal-dust, xxviii. 

102 ; xxxiv. 301. 
— , Fowler hydraulic unn^ing-gear, xxiii. 

36-38. 
— , gases occluded in coal, xxii 28-29, 

129-133. 
— , hand-gear for starting and reversing 

winding -engines, xxvi. 145-146, 149. 
— , improved form of seismoscope, xxxvii. 

101-1 1 1 and plate xxi. 
— , inclination of boreholes, xxxix. 70. 
— , lightning in pit, Tanfleld Moor, xxx. 

37-40 et seq. 
— , — , West Thomley colliery, 

xxxiii. 88-89. 
— , machines worked by compressed air, 

xxii. 21-22, 30-34, 35, 75-77 et seq. 
- , mechanical ejects of blotmi-out shots oii 

venlUati&ii, xxvi. 102-103 etseq. 
-- , observations "t Seaham colliery during 

sealing up of Maudlin seam, xxxii. 312- 

313. 
— , pressure of gas in solid coal, xxx. 2o8- 

259 xxxii. 317. 
— , quoted, xxx. 155, 158-159 ; xxxi. 69 : 

xxxv. 231. 
— , rapid determiTialion of specific gravi- 
ties, xxxvi. 97-98. 
— , safety-tamps and shot-firing, xxiv. 

171-172. 
— , securite, xxxvi. 84-85. 
— , shrinkage of paper, xxxv. 46. 
— , spontanemis comb^istion of coal, xxv. 

128-129. 
— , statical and dynamical pressure in 

lifting sets, xxi. 97-99 et seq. 
— , Swan electric safety -lamp, xxxi. 119; 

xxxv. 68. 
— , ^- improved electric safety -lamp, xxxYi. 

58. 



Hebschel, Pbof. A. 8., transmissuni of 
power by steam, xxxv. 162 et seq. 

- , ventilating fans, xxvii 116. 

— , ventilation of mines, xxvi. 181-184. 

- , winding-engine with self-acting variable 
expanmon, xxvi. 114, 115. 

Hesket Newmarket, xxxiv. 130, 131. 
Hesse, Db., quoted, xxxii. abs. 41. 
Hesse, coal production, xxxii. abs. 74. 
Hester pit, Hartley, accident, xi. 143- 

157 ; sections, facing 143 ; plans of 

workings, facing 151, 153. 
Hetchesier, xxx. 1*23. 
Hethebington, Messbs., quoted, xvi. 

35 et seq. 
Hett dyke, ii. 110-112. 
Hetton, Northumberland, ninety fathom 

dyke, ix. 192, 196. 
Hetton Coal Company, quoted, iii. 

app. 2. 
Hetton colliery, v. 56 ; x. 16, 20-21 ; xiL 

186. 

-, boilers, xi. 208. 

, coal-cutting machines, xiv. 105- 

118 ; xxii. 74, 75. 

, damaged shafts, vii. 25. 

, diagrams of ventilation, i. plates 

iv., vii. 
, evaporative power of boilers, xvi. 

98, 108. 

— — , experiments ou furnaces, ix. 131. 
, pressure of gas in coal, xxxii. 

127-128. 

, explosion, ix. 89-92, 93-129. 

, fire-damp, xv. 167. 

, fixed engines, iii 287-290, 294, 303. 

, haulage experiments, iii. 251-252, 

263-264, 284 ; xvii. app. i. 7. 

, method of working, vii. 59-60. 

, plan of boilers, furnaces, etc., 

facing, ix. 96. 

, workings, facing ix. 95. 

, pressure of gas in coal, xxx. 167- 

170, 223 et seq., 226 ; plates xxxix., xl. 

, railway, viiL 55 ; xv. 227. 

, Ransome soluble glass for tubbing, 

xi. 25. 

, roof, V. 19. 

, safety-lamp experiments, xvii. 1-3, 

5 et seq., 33-34, 37-40, 60-63 ; plates 

i.-ii. ; xxiii. 17 et seq. 
, steam haulage experiments, v. 98, 

108. 

, stone preservatives, xi. 2r». 

, ventilation, iii. 94, 96, 136-137 ; ix. 

95 ; xii. 186, 188. 
, — , underground boilers, xii. 80, 

82-83. 
, — experiments, i. 94-96, 105, 106- 

114, 158-164; vii. 62 et seq., 196 et seq.; 

ix. 132 et seq. 

— safety-lamp, xvii. 63. 
Heusweiler, section, xxviii. 65. 
Hewitt, Abbaham, quoted, xxv. 149, 

150. 
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Heworth colliery, engine experiments, 

ix. 170. 
, evaporative power of boilers, v. 

106. 
, steam haulage experiments, v. 85- 

92, 106-107. 

— dyke, ii. 1 10 ; xxxviii. 56. 
Hewing of coal, cost, iv. 197-198, 199. 
Hexham, boringnear, xxxi. 42, 46. 
— , New South Wales, vi. 46. 
Heybowsky, E., quoted, xxxv. abs. 15. 
Hbywood, — , quoted, xxxvi. 62. 
Hibemia colliery, Westphalia, sinking, 

xi. 15-16. 

— — , ventilation,, xii. 51-62, 76-77; 
diagram facing 51. 

Hick, G. W., patent coal-screen, xxi. 

295-298 ; plates xlvii.-xlviii. 
Hicks, Pbof. E. L., quoted, xxxv. abs. 

40. 
Hickson, J., quoted, xxxv. abs. 59. 
HiCKSON, J. S., quoted, xxxv. abs. 59. 
Higos, Sam., saiiety-lamp, xvii. 1, 37- 

39. 
Hish cap nick, section, xi. 138. 

— force, xxi. 253 ; section, 1 38. 

— Fumess, xxxi. 211. 

— haume, section, xxxi. 237. 

— level bridge, ^ ewcastle, viii 75 ; 
section, xiii. 82. 

— main coal-seam, ii. 272, 274 et seq.; 
iii. 8 ; V. 136 et seq. ; viii. 30, 102-103 ; 
xiv. 30; XV. 220, 224; xxxiu. 127; 
xxxvii. 6, 126. 

, drowned, i. 30 

, Hartley, xi. 144 c< seq. 

, pillar working, ix. 20, 24, et 

8eq, ; section, facing 24. 
, winning of, Grosforth colliery, 

xxxviii. 189-203 ; plate xxiv. 

— park, Moor Green collieries. Waddle 
ventilator, xix. 233, 234. 

High-pressure steam, xxiv. WO tt seq; 
258 et seq. 

— — water-wheel, Comstock, xxxviii. 
abs. 20. 

High price of ironwork, xxxvi. 134-135. 
HiosoN, Jacob, Silkstone aiid Bamsley 

cocU'Seavis, xxv. 20. 
HiosoN, Pbter, direct-acting pumpiiig 

and winding -engines, xv. 3 1 . 
— , safety-ca^eSf xv. HI. 
Hikurangi coal-seams, xxxv. 180. 
HUiOBB, E., quoted, xxxviii. abs. 3. 
Hnx, Gbo. , quoted, i. '240 et seq. ; xxxviii. 

196, 197. 
Hillsboro', New Brunswick, xxiii. 168, 

169, 170 ; XXX. 56, 57, 65. 
Hilt, C, experiments with coal-dust at 

Neunkirchen, xxxiv. 199-221. 
— , quoted, xxxvi. abs. 28, 47 ; xxxvii. 

abs. 80. 
HimmelsfUrst mine, Freiberg, gas, 

xxxviii. 67. 
HiNDE, H01K3S0N, quoted, xiii. 118. 



Hindley colliery, McGill disconnecting 
{ hook, xix. app. i. 17. 

— field colliery, rapid sinking, xxix. 
243-247 ; plates xlvii.-xlviii. 

Hindu labourers, xxx. 21. 
I Hindustan, diamond-bearing pegmatite, 

xxxvi. abs. 37. 
I HiRN, G. A., quoted, xxxvi. abs. 26. 

HiRSCH, — , quoted, xxxiii. abs. 45, 104 
I Hirteler coal-seam, section, xxviii. 65. 
Hirwain, xxxi. 177. 
Hirzbach petroleum district, xxxiv. abs. 

67. 
Hirzweiler, sections, xxviii. 65. 
History and progress of French produc- 
tion of coal, VI. 51-72. 

— of alum trstde, xxxi. 56-57. 

anthracite mining, xxxi. 176. 

coal and coke, xii. 164-167. 

formation, xx. 145-146. 

mining, xv. 67, 68. 

German coal-mining, xxvii. 25-29. 

^old. Nova Scotia, xxxi. 151-152. 

— — iron manufacture, xiii. 118-124. 
metal mining, Britain, xiii. 190- 

195. 

mining in Cumberland and North 

Lancashire, xxxiv. 83-124. 

— — North of England coal trade, 
quoted, iv. 288. 

Saarbriicken coal-field, xxviii. 9-10. 

San Pietro deposits, xxxiv. 155-156. 

South Wales coal-field, xxiii. 197- 

198. 
Transylvanian gold-mining, xxxv. 

83-84. 

Warora coal-field, xxxviii. 84. 

Hitchcock, Prof. — , quoted, iii. 73. 

Hitches, xxii. 136. 

Hobb Hill, Cleveland, xxxv. 116 ; 

section, 115. 
Hobberlaw, Alnwick, iii. 24. 

— coal, xxxvii. 13, 19. 

— limestone, xxxvii. 19. 

, analysis, iii. 24. 

HocHSTRATE, H, quoted, xxxi. 245; 

abs. 11 ; xxxii. abs. 44. 
Hocking, J., quoted, xxx. 141. 
Hodbarrow, xxviii. 110, 114. 
Hodge seam, xxxvii. 7. 
Hodges, A. D., quoted, xxxiv. abs. 39. 
HoDGiN, Fred., lightning, Kim'leaworth 

colliery^ xxx. 130. 
HoDGKiNsoN, Prof. Eaton, quoted, 

xxix. 179 et seq. 
Hodgson, — , quoted, xxxvi. 158. 
Hodgson, Miss, quoted, xxviii. 124-125, 

139. 
Hodgson, Rev. — , quoted, viii. 46. 
Hodgson, Chas., quoted, xx. 4, 7. 
Hodgson wire tramway, xxxiii. 220- 

222 ; elevation, 235. 
HoEPFNER, Dr. C, quoted, xxxiv. abs. 

60. 
Hoerde, Coppde coke-ovens, xxii. 96. 
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Hoffmann, C, quoted, xxvii. 237-240. 
HoFMANN, Ad., quoted, xxxvii. aba. 61. 
HoGDBN safety -brake, x. 91-92. 
Hoisting arrangements, model, xxxviii. 

abs. 7-8. 
Holders for electric lamps, xxxiv. 55 ; 

plate X. 
Hole lane, section, xxvii. 97. 
Holers, hewers, x. 128. 
HoLGATE, — , quoted, xxxvi. 113, 114. 
HoiXAND, Dr. p. H., removal of dead 

bodies, v. 262-264. 
Holland, Jno , quoted, xxxiv. abs. 29. 
HoUin coal, xxv. 99. 
Holly Close, ironstone, x. 120. 
Hollybush vein, xxvii. 92. 
HoLMAN, S., improved pump- valves, 

xvii. 90-91 ; plate vii. 
Holmer coal-seam, xiii. 38. 
Holmes. J. H. H., quoted, xxxvii. 9. 
Holmes colliery, gas-blower, xvii. 106. 
Holt, — , quoted, xxiv. 118. 
Holt, Henry, LundhUl colliery explosion, 

V. 248, 253. 
Holt and Bainbridoe lubricator, xxv. 

221 ; plate Ixviii. 
Holwell, Leicester, iron-ore deposits, 

XXXV. 121-123 ; section, 145. 

— , — . , analysis, xxxv. 122. 

— , — , , output, xxxv. 123. 

Holy Island, limestone, analysis, iii. 24 ; 

xxxvii. 18. 
Holywell, Flintshire, xxv. 82, 87, 88. 

— colliery, viii. 26 

— Reins seam, xxxvii. 7. 
Holzwickede colliery, xxxii. abs. 63-64. 
Home Secretary, Mines Regulation Act, 

1872, xxiv. 39. 
Homebush colliery. New Zealand, xxxv. 

200 ; section, 200. 
Homer, Chas. J., direct-acting pumping 

and winding-engines, xv. 36, 38-39. 
Hombrsham, S. C, quoted, xiii. 18. 
Homestake, gold- vein, xxxiii. abs. 25. 
Homfray, — , quoted, xxii. 7. 
Hone-Gay, Tonquin, coal-field, xxxvi. 

abs. 36. 
Honeycombed quartz, xxxviii. 173-174. 
Honeycrof t ironstone, x. 1 1?0. 
Honeycrook works, xxxi. 207. 
Honorary membership, regulations, xxv. 

103, 141-142. 
Hood, Arch., safety -cages y x. 95. 
Hood, Walker, quoted, xxxi. 149. 
Hook, detaching. Walker, xxiv. 35-37 ; 

plate xii. 
Hooks disconnecting, xix. app. i. 12-17 ; 

plates xiv -xvii. 
Hoonan province, xv. 70. 
HoosoN, Wm., quoted, xxxviii. 67. 
Hooze, J. A., quoted, xxii. abs. 2 ; xxiii. 

abs. 13. 
Hop drying, xxxi. 185-186. 
Hope, Ralph, Hetton collier}/ explosion^ 

ix. 107. 



HoPKiNSON, — , quoted, xxxvi. 62. 
HoPTON, — , quoted, vL 153. 
Horizon of coals, xx. 142, 143. 

— — low main coal-seam, Durham, 
xxxvii. 151-153; plates xxxviL-xL 

Nova Scotian gypsum, xxx. 56-57. 

Horizontal-balance thermometer, xxxiv. 
142. 

— flues in coke-ovens, ix. 37-38, 45. 

— pendulimi seismograph, xxxvii. 61-64 ; 
plates xiii.-xvi. 

— pressure, xxxi. 156, 157. 

— retorts, mineral oil, xx. m et seq. 

— rotative pumping-engines, xix. 213- 
214 ; plate xxxviiL 

— seams in boilers, xx. 59 et seq. 
Horloz k Tilleur, Li^ge, Goffint ventilator, 

xxx. 284-287. 
Horn coal-seam, section, xxviii. 64. 
Horner, C. J., Grafton-Jones coal-getting 

machiney xix. 243. 
Horse gins, xxxiv. 94, 96, 103. 
Horse-keepers in collieries, xxxii. 88-89. 
Horse-power required in coal-haulage, 

xvii. app. i. 175-176. 
Horses, xxviii. 119 ; xxxi. 158. 
— , Cinderhill, x. 157, 159. 

— in collieries, iii. 262-270. 

, feeding and management, xxxii. 

61-116, 154-174; plate xii. 
South Stafifordshire mines, x. 31, 

37-38. 
Horsley Wood coal-seam, xxxviL 7. 
Horton, Nova Scotia, xxxi. 153. 
HosKOLD, H. D., quoted, xx. 23, 31, 87, 

93, 103. 
HosKYNS, — , death of, xxi. 83. 
Hostenbach colliery, section, xxviii. 

56. 
Hostmen, fellowship of, xv. 181, 186- 

188, 190-192, 194, 198, 199. 
Hot rolled iron, viii. 14. 
Hot water locomotives, xxxiii. abs. 

45. 
H6tel Louise, for miners, xxvii. 184. 
Hotham Street, Liverpool, waterworks 

engine, xxi. 133-134, 139 et seq, 
Hottinguer pit, Epinac, Blanchet system 

of raising coal^, xxiii. 82-87 ; plate 

xxvi. 
Houghall colliery, xv. 239. 
Houghton colliery, air- ways, xiii. 1 1 , 60. 

, plant, xxxvi. 216. 

, safety -cage, xvii. 114. 

, section, xxxvii ; plate xl. 

Hours of meeting, iii. 235-236, 374. 

— — labour, xxii. 40, 41 ; xxiv. 151. 
House stove for anthracite, xxxi. 18S; 

figures, xxxi. 195. 
Household coal, ii. 137-138, 145-155 ; xii. 

159-160, 163 ; xiii. 220. 

, northern coal-field, iii. 7-8. 

district, ii. 265-267, 272. 

— purposes, use of anthracite, xxxi. 
186-187. 
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Housing of North of England Mining 

Institute, i. 269; iu. 11, 47-48, 234; 

xvL 41. 

specimens, v. 226. 

HovEY, Rbv. H. C, quoted, xxxi. aba. 

7. 
How, Db. H., quoted, xix. 1.34, 135, 158 ; 

xxvi. 72, 76, 78; xxvU. 220, 224; 

xxix. 56 ; xxx. 58, 60. 
HowABD, W. F., Buxton ventilation 

register and detector, x. 133-135. 
— , federation of mining institutes^ xxxvi. 

198-199; xxxvii. 163. 
— , ten years' mineral statistics. United 

Kingdom, xxL 161-198. 
— , practice in underground surveying 

and advocacy of contoured mining 

plans, XX. 19-45, plate xxv. and tables 

i..v. ; 101, 104-105. 
— , quoted, xix. app. i. 8, 14. 
HowABD boiler, xxix. 95 ; plate viii. 
How AT multitubular safety-lamp, xxix. 

155, and plate xxiv. 
Howdon pit, proposed pumping-engine, 

V. 139. 
Howell, — , geological survey, Tyne 

district, xiii. 215. 
Howgill collieries, xxxiv. 103, 104, 109. 
HowUte, analysis, xxx. 60. 
HowsE, R., anthracite, xiii. 157. 
— , boundary between millstone grit 

and mountain limestone, xiv. 43-45. 
— , classificaiioti of carbonifermis rockft, 

xiv. 70, 71. 
— , coal-mining in China, xv. 1. 
— , drift in coal-measures, xiii. 158-160, 

166, 167. 
— , ga^es occluded in coal, xxii. 131. 
— , glaciation of Durham and Northum- 
berland, xiu. 169-185. 
— , Lincolnshire ironstone, xxiv 23-31. 
— , ma^nesian limestone, xiv. 29-32, 34. 
— , Middlesbro' salt, xiii. 93, 95-97. 
— , Minera firestone, xxiv. 155. 
— , Northumberland limestones, xxiv. 146- 

147, 149, 150. 
— , Pennsylvanian anthracite region, xiii. 

157, 163, 165. 
— , quoted, xu. 146, 207-208; xxii. 119; 

xxiv. 141 ; xxxiii. 165, 170. 
— , Russian coal-fields, xxiv. 151. 
— , wash of Durham coal-field, xiv. 4, 5, 6. 
HoYLAND, Jnc, Lundhill colliery explo- 
sion, V. 247. 
HoYLB, R., quoted, viii. 110. 
HozAK, Jos., quoted, xxxiii. abs. 94. 
Hub coal-seam, xix. 140-142, 159; xxiv. 

177, 182, 189, 196, 202. 

, section and analysis, xxvii. 215. 

HxJBBiSHAW, Wm., Lundhill colliery ex- 
plosion, V. 239. 
Hucklow Edffe vein, xxxviii. 60-61. 
Hucknall colTierv, scroll-drum, xxiii. 38. 
HuDDLESTON, W. H., quoted, xxxv. 160, 

151. 



Hudson, — , apparatus for prevention of 

overivinding, xxix. 228, 229. 
Hudson river tunnel, xxxv. 228, 229 
Hudson's Bay territory, minerals, xxxv. 

abs. 51-52. 
Huelgoat and Poullaouen mines, xxxvii. 

abs. 7-8. 
Huelva, pyrites deposits, xxxvii. 27-51, 

and plates IL-vii. 
Hu(iQiN smoke-consumer, xvii. 67. 
Hughes, — , quoted, xxxviii. 78 et sea.. 

167. 
Hughes, — , tail-ropes, xv. 89. 
Hughes, Theodore W H., quoted, 

xxx. 3; xxxi. abs. 47, 48 ; xxxii. 149, 

152, 153, abs. 3 ; xxxiii. abs. 31 ; 

xxxiv. abs. 16. 
Hull, Dr. Edw., quoted, x. 161, 162; 

xxi. 30-31 ; xxviii. 16 ; xxxiii. 130, 144. 
Hull, hydraulic distribution of power, 

xxviU. 180. 
— , swing bridges, xxii. 63, 67. 
Hulton, coal-seams, xv. 14. 
Humble, Jos., inclination of boreholes, 

xxix. 191-192. 
Humble, Stephen, safety-hooks, xxix. 

215 et seq., 206, 207, 231 ; plate 

xxxvii. 
Humboldt, Baron A. von, quoted, xii. 

32 ; XV. 6, 45. 
Humboldt coal-seam, section, xxviii. 64. 
Humidity of air at North Shields, xxxiv. 

179. 
Humphrey Head, xxxi. 229, 230. 
Hundsruck, sketch map, xxviii. 10. 
Hungary, building stones, xxxiv. abs. 32. 
---, coal, xxxiv. abs. 57. 
— , fire-clay, xxxiv. abs. 23. 
— , mines, ^as, xxxviii. 67. 
— , mining m, xxxv. abs. 26-27. 
— , petroleum, xxxiv. abs. 64 ; xxxv. 

abs. 65. 
Hunger clay, xxxi. 224. 
HunsburyHill, xxxv. 137 ; section, 145. 
Hunt, Robert, mineral statistics, x. 71. 
— , quoted, iv. 30, 57, 67, 68, 301, 303 ; 

xi. 41 ; xxxi. 179 ; xxxviii. 35. 
— , spontaneous combtistion of coal, xxv. 

184-186. 
— , testimonial, vii. 181. 
Hunt, Dr. T. Sterry, quoted, xxx. 61 ; 

xxxiii. abs. 65 ; xxxiv. abs. 23. 
Huntcliffe colliery, ventilating . fans, 

xxvi. 155 et seq. 
Hunter, J as., survey of Flaggy Creek 

pit-heading, xxxviii. 13-16 ; plate i. 
Hunter, Jas. C, reception of tdsitors, 

xxxvi. 164. 
Hu^TER, Wm., quoted, i. 2. 
Hunter river collieries, vi. 31 ; map of 

district, 36 ; sections, 45. 
Hunter stone-dressing machine, xxvii. 15. 
Hunting, Chas., feeding and manage- 

ment of colliery horses, xxxii. 61-116, 

154-174 ; plate xii. 
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HuNTON, Louis, quoted, v. 177. 
Hun wick colliery, xv. 262. 
HuBD, Fred., Hurd and Simpson coal- 
getting and air-compressing machinery, 

xxiii. 107-1 12 ; plates xxviii.-xxxii. 
Huronian series, xxiv. 239. 
Hurst, Thos. Grainge, cement-walling, 

ix. J 73. 
— , Hetton safety-lamp experiments, xvii. 

33-34. 
— , peculiarities of Tyne Low Main seam, 

viU. 23-31, 97, 100, 107. 
—, quoted, viu. 185, 188-191, 194, 195; 

ix. 71. 
— , safety -cagen J viii. 7. 
Hury reservoir, reports, xxxiv. 255-262 ; 

plate xxxix. 
Husband pneumatic stamps, xxx. 138. 
Husk in various grains, weight, xxxii. 

72, 165. 
HussMANN drill, xxxi. aba. 26. 
HuTOHiNS, H., quoted, xxxvii. abs. 73. 
Hutchinson, VVm., quoted, xxxiv. 90, 

101, 103. 
Hutchinson apparatus for penetrating 

noxious atmospheres, ii. 42. 
HuTT, — , quoted, iii. app. 3. 
HuTTON, Capt. — , quoted, xxxv. 175, 

197, 208, 209. 
HuTTON, Dr. — , quoted, ix. 193, 212; 

X 230 238. 
Hutton coal-seam, ii 107, 111-112, 130- 

131, 148-149, 154, 165-166, 174-181 ; 

iii. 8, 21, 23, 34, 46 ; iv. 141 et seq. ; v. 

18, 20, 53, 64; section, 119; xiii. 71, 

73-79, 106, 107, 206, 208, 209, 212, 

219, 220, 223, 224 ; xiv. 28-30, 33 ; xv. 

224. 234-236, 238, 239 

, Browney colliery, xxviii. 106. 

, coals from, xx. 97. 

, gas in, Eppleton, xxx. 163, 174- 

191, 225 et seq, 
, , Hetton, xxx. 163, 169- 

170, 225 et seq, 
, pillar working, Dipton, ix. 18, 

20 et seq. 
HuTTON, W., collection of fossils, xxxii. 

179. 
— , — , report of sub-committee, 

XXV. 1. 

— , Fossil Flora, purchase, iii. 373 ; v. 64, 

162, 225; viu. 85, 173. 
Hutton Lowcross mines, v. 192-194. 
Hutton Rudby, lias, x. 201. 
HuxHAM, HoRT, joint committee on 

inechanicvd ventilators, xxxvii. 181, 

182 et seq. 



Hwch vein coal-seam, section, xxxi. 195. 
Hydraulic boring apparatus, Jefferson, 

xxix. 235-240 ; plate xlvi. ; xxx. 83- 

88. 

— brakes for winding - engines, xxxvii. 
abs. 43-44. 

— coal-cutting machine, xiv. 83-89, 115 
et seq., 135 ; plate Ixxii. 

— coal-wedging machine, Grafton 
Jones, xix. 239-243 ; plates xliv.-xlvi. 

i — drill, Brandt, xxxvii. abs 34. 

, Cleveland, xxxviii. 36. 

, Lumpsey, xxxvi. 67-72, 121 ; plates 

ix. -xi. 

— engine, reciprocating, xxiii. 3 ; plate 
vii. 

— keps, xxxii. abs. 43. 

, Lens, xxvii. 278 ; plate xxxv. 

— limestone, xxv. 83, 88. 

— machinery, xviii. 179-180. 

, in connexion with swing-bridges, 

xxii. 64 et seq. 

— machines in silver-mines, xxxiii abs. 
79. 

— pump, Sulzbach, xxvii. 189. 
~ ram, Reumaux, xxxvi. abs. 16. 

— regulator for winding-engines, xxvi. 
111-113; plate xvi. 

— riveting machines xviii. 3-4, 12-18, 82- 
8t ; plates ii.-v. 

— steering gear, xxvi. 145-146. 

— testing of ropes and sockets, xxxi. 
abs. 20-21. 

— transmission of power, xxxi. abs. 
27. 

— winding gear. Fowler, xxiii. 29-41 ; 
plates xi. -xiv. 

Hydrocarbons evolved from coal, xxvi. 
35 et seq. 

Hydrochloric acid, coke washed with, 
xxii. 12. 

Hydro r electric machine, Lord Arm- 
strong, xxxii. 199, 217, 220; plate 
xxix. 

Hydrogen, formation in boilers, xi. 46 
et seq. 

— sulphide in mines, xxxviii. 64-67. 
Hygrometric condition of atmosphere, 

xxxv. abs. 46. 

— observations at North Shields, xxxiv. 
179. 

Hygroscopical testing of coke, xxii. 103. 
Hynd, H. Y., quoted, xxxi. 160. 
Hynd, Prof., quoted, xxiv. 179, 181, 

183 ; xxxi. 153, 155. 
Hypozoic period, xi. 122. 
Hyslop winding-engine, xxxiv. 108. 



I. 



I*ANSON, Jas., apparatus for prevention 
of overwinding, xxix. 187-188; plate 
xxxiii. 

Ice, action^ xxxi. 161, 162. 



Ice, production in compressed-air 

machines, xxii. 21-22. 
Ichthyocoprolite, drawing, ix. 189. 
Ida shaft, Hohndorf, xxxiii. abs. 5-6. 
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Igneous rocks, xxiii. 206. 

, Formosa, xxxiv. 67, 69, 78. 

Ignition by sparks, experiments, xxxvL 
abs. 41.42. 

— of shots, Lauer friction- match, xxxvii. 
abs. 46. 

in fiery mines, xxxvii. abs. 30. 

— point of mineral-oil vapour, xxxviii. 8 
et seq. 

Illawarra coal district, vi. 29-30. 
IiiiiiNO, C, quoted, xxxviii. abs. 21. 
Illinois coal, xxxv. abs. 32. 

— coal-field, xxv. abs. 156. 
Illuminating power of safety-lamps, xvii. 

61. 
Imperial Institute, meeting, xxxvi. 65. 
Import duties, iv, 287-288, 300 ; vi. 52, 

65, 108-111. 

Importation of coal, France, vi. 52-55, 59, 
61, 63, 65, 67, 69, 70, 84, 89-90. 

Imports, xxui. 236, 239, 248, 249. 

— , iron, V. 40. 

Improved expansion-gearing for winding- 
engines, xxix. 3-6. 

— levelling stafi^ xxxv. 69. 

— safety-lamp, Jffall, ii. 21. 

— transit, xxxvi. 153-154. 
Improvements, boring, iL 57. 

— , boring-tools, xv. 286-287. 
— , colliery workings, ii 21. 

— , mining machinery, Prussia, xxxii. 

abs. 42. 
— , pumping- and hauling-engines, viii. 

39-41,53-54,64-65. 
— , shaft fittings, xv. 286-287. 
— , shot-firing, xxxvii. abs. 28-29. 
— , wire-rope ways, xxxviii. abs. 10. 
— , working, vii. 5-8. 
Impurities in salt, xiii. 21. 
Impurity of water in boilers, xviii. 109 

et seq. 
Inaugural addresses. Lord Armstrong, 

xxii. 39-57. 
, B. F. Boyd, xviii. 153-155 ; xix. 

41-56 ; XX. 219-222 ; xxi. 223-234. 

, Sir George Elliot, xviii. 19-35. 

, G. B. Forster, xxxi. 123-143. 

, T. B. Forster, xv. 283-292. 

, G. C. Greenwell, xxviii. 197-*208; 

XXX. 269-271. 

, John Marley, xxxviii. 29-46. 

, Nicholas Wood, i. 13-32 ; x. 3. 

Incandescent electric lamps, xxxiv. 39 

et seq. 

, in explosive gases, xxxvii. abs. 73. 

Hffht, XXX. 160-151. 

Ince Hall collieries, coal-cutting machine, 

xu. 50. 

— — — , coal-washing apparatus, xv. 61- 

66, and plate ix. ; xv. 127-129, 143. 

,compre8sed-air machinery, xxi. 206. 

, endless-chain, xv. 92. 

, spontaneous combustion of coal, 

x. 180. 
. , wire-ropes, xv. 89. 



Inclination of boreholes, instrument for 
ascertaining, xxix. 61-71, 189-192 ; 
plates iii.-iv. 

Inclined grates, xix. 63 et aeq, : plates 
XV. -xviii. 

— planes, xxxiii. 222-225, xxxv. abs. 64. 

, Anzin mines, xxviL 174-175. 

, counter-balance, xx. 208; plate 

Hx. 
, electric machinery on, xxxvii. abs. 

80. 
, safety. catches for, xxxvi. abs. 46 ; 

xxxvii. abs. 30. 
, with intermediate landings, xxxviii. 

abs. 23. 
Inconvenience of varying weights and 

measures in Northern coal-field, xix. 

177-186. 
Incorporation of Institute, xxi. 72, 289- 

290 ; xxiL 2, 23 ; xxvi. 53-54. 

— — Mining College with Durham 
University, ix. 86, 87, 88, 89, 230, 
251. 

Increase in membership, xxiii. 1 16, 163. 

— of coal production, xxxii. 135-136. 
temperature in mountains, xxxi. 

abs. 44. 

ventilation, iv. 152-153, 155. 

India, artesian borings, xxxi. 48. 

— , coal, XXX. 3-24 ; plates i.-vii. ; xxxi. 

abs. 47-48 ; xxxii. abs. 3. 
-, — , analyses, xxxi. abs. 48 ; xxxiii. 

abs. 31 ; xxxiv. abs. 16, 17. 
— , coal, Kistna, xxxiii. abs. 30. 
—, coal-fields, xxxvii. abs. 49. 

— , , Daltonganj, xxxii. 149. 

— , , Umaria, xxxiii. abs. 31. 

— , coal-mining, central, xxxviii. 77-170 ; 
plates iv.-iv. Us. 

— , coal-production, xxxii. abs. 3; xxxviii. 

158-159. 
— , economic geology, xxxiv. abs. 75-76. 
— , Factories Act, xxxviiL 113, 133. 
— , gold-fields, Mysore, xxxiii. abs. 32. 
— , iron-ores, xxxiii. abs. 30; xxxviii. 166. 
— , laterite, xxxii. abs. 1-2. 
— , limestone, xxxviii. 167. 
— , mineral resources, xxxiii. abs. 31. 
— , minerals, xxxvii. abs. 48. 
— , overland route to, xxiv. 229-231. 
— , petroleum, xxxvi. abs. 11. 
— , railways, coal consumption, etc., 

xxxviii. 157, 159-162 ; plate v. 
— , South Rewah, Gondwdna basin, xxxL 

abs. 47, 48. 
— , wire tramways, xx. 217. 
Indian Bay, xix. 148, 149, 151. 

— Cove, coal-seam, xix. 155, 156 ; xxiv. 
179, 183, 193. 

Indiana coal-field, xxv. 156. 

Indiarubber, belts for coal-cleaning ap- 
paratus, xxvL 140-141. 

— , effusion of gases through, xv. 165 et 
seq, 

— , elasticity, viii. 7-8. 

7 
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Indianibber for covering wire, xxxiv. 46- 
47. 

— springs, for safety.cages, xx. 80. 
Indicator diagrams, xxiv. 115-117 ; 

plates xxx.-xxxL ; xxix. 4-5 ; plate 1. 

, pumping-engines, xxi. 153 ; plate 

xxxi. 

— experiments, xviii. 66 et 8eq,; plates 
xiv.-xv. 

, Bridge pit, Wigan, xviL app. i. 

127-128. 

, Cinder Hill, xvii. app. i. 116. 

, Clifton Hall, xvii. app. i. 91. 

, Gannow, xvii. app. i. 74. 

, Hapten valley, xvii. app. L 61-62, 

68. 

, Harraton, xvii. app. i. 37-38. 

, Meadow pit, Wigan, xvii. app. i. 

136. 

, Murton, xvii. app. i. 46-48. 

, Rowley, xvii. app. i. 79-8 1 , 84. 

, Seaham, xvii. app. i. 16-18. 

, Seaton Delaval, xvii. app. i. 26-28. 

, Shireoaks, xvii. app. i. 101-102. 

, wire tramway, xx. 9-10. 

- springs, testing, xxx. 278-279 ; plate 
xhx. 

Indicators, for noxious gases, xxxviii. 
abs. 68. 

- , distant, apparatus for reading, xxxviii. 
72-73. 

— , fire and choke-damp, xv. 163, 166- 
173 ; xvi. 2 3. 

- , haulage-engines, xvi. 90-91, 118. 

- , pumping-engines, xv. 21. 
— , Morison, xxix. 247. 

— , Ramsey and Cooke signal, xix. 21- 

26, 98 ; plates vii.-viii. 
Indictable crimes, xxviii. 27-38. 
Indirect-acting pumping -engines, xv. 33, 

41. 
Indo-China, coals and ores, xxxiii. abs. 

21. 
Industrial legislation, xxxii. abs. 1 1 . 
Inferior limestone, road metal, xxxii. 50- 

51. 

— Oolite, XXXV. 108. 

, analyses of ores, xxxv. 146. 

, iron-ores, xxxv. 124-139. 

Infilling of lodes, xxxi. 156, 157, 158-159. 

inflammability of carburetted hydrogen, 
i. 256 et seq. 

Inflammable gas, abstraction, from coal- 
mines, xix. 84-85. 

, detection of, xxvi. 133-137 ; plate 

XX. ; xxvii. 65-70, 287-294 ; plate 
xxxix. ; xxviii. 167-170 ; plate xxxiv. 

, Derbyshire collieries, x. 125-li6, 

139, 140, 143, 193-194. 

- - , Harton colliery, xi. 14, 1 5. 
Ingham, Robt., quoted, xvi. 237. 
Ingleby, vi. 188 ; vii. 95. 

— Greenhow, xiii. 128. 

— Manor mines, v. 201-202. 

— mines, xix. 198. 



Ingram stone, xxx. 123. 
Inman, Tennessee, xxxv. abs. 8. 
— Gill iron-mines, xxxiv. 90, 93. 
Inoceramus Mitchellii. figured, vi. 35 ; 

plate iv. 
Insects, fossil, xxxiv. abs. 17, 61, 65. 
Insecurity of safety-lamps, xxiii. 15. 
Inspector of charities, quoted, v. 25-26. 
Inspectors of mines, i. 263-265. 
, elected honorary members, iv. 

262-263 ; xvi. 130 ; xviL 2. 
Inspection of boilers, xxviii. 247 et seq, ; 

xxix. 26-35, 48 et seq, ; 87 et seq. ; 

xxx. 268-269. 

fiery mines, Belgium, xxxiv. 276. 

mines generally, xv. 66 ; xxxi. 28 ; 

xxxviii 41. 
Institute, amalgamation with other 

Institutes, xviii. 29. 
— , buildings, report of committee, xx. 

113-115. 

- , byelaws, alteration, xxxviii. 76a-76b, 
183-185. 

— , enlargement, xv. 3,77-80, 164-293. 
— , finances, xxv. 249-250 ; xxvi. 1 59. 
— , formation, xviii. 20. 
— , — , meeting of colliery owners, etc., 

i. 1. 
— , history of establishment, xv. 64. 
— , honorary membership, xxv. 103, 

141-142. 
— , incorporation, xxi. 72, 289-290 ; xxii. 

2, 23 ; xxvi. 53-54. 
— , investment of funds, xxii. 134 ; xxiii. 

163. 
— , library, v. 4 ; xv. 77. 
— , mechanical engineers admitted, xv. 

77. 
— , progress, xxxviii. 220-221. 
— , proposed extension, xiL 35-37. 
— , — rules, i. 5. 
— , prosperity, v. 226 et seq, ; xiii. 217 ; 

xxxiii. 237. 
— , report of committee on formation, etc, 

i. 3. 
— , rules for membership, xxvi. 131. 
Institution of Civil Engineees, xviiL 

32-33 ; xxi. 26, 33, 41 ; xxxvL 171- 

172 ; table, 192. 
Institution of Mechanical Engineers, 

xxxvi. 172 ; table, xxxvi. 193. 
Instruments, experiments on air-currents, 

xxxviii. 205-206. 
— , tail-rope committee, xvi. 41. 
Insulation of wires, xxxiv. 44-45. 
Insurance of boilers, xxix. 24, 25, 87 

et seq. 
Intake-air, temperature of, dip workings, 

iv. 222-223. 

— -, , rise workings, iv. 212-214. 

, splitting, vii. 49. 

Integration of expression for law of 

cooling, iv. 182-184. 
Interchangeable bevel- wheels, xxi. 282. 
Intercolonial colliery, xix. 125. 
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Intermediate landings on inclines, 

xxxviii. abs. 23. 
Internal emanations, xxiii. 78, 79, 98. 

— friction of engines, xxxviii. abs. 36. 

— stress in cylindrical and spherical 
dams, xxxii. 201-213, 221-222. 

International communication by Flush- 
ing, xxiv. 217-233 ; plates xxxvii.- 
xxxviii. 

— Exhibition, London, 1862, xi. 1-4, 159. 
, — , observations on mineral section, 

xi. app. 3-11. 

— mines, xxiv. 201-202. 
Introduction of steam machinery, xxxiv. 

94, 103, 105-106. 
Intrusion of whin sill, xxvii. 73-86, 

297-303; plates v., xl. 
Intrusive granite, xxxL 152, 163. 

— igneous rocks, xx. 146-149 ; xxxvi. 
103-104. 

— necks or bosses, xx. 148-149. 

— sheets, xx. 147-148. 

Inundated collieries, Tyne district, x. 

47, 50. 
Inversion of strata, xxxiv. abs. 14. 
Inverted bridges of boiler furnaces, xviii. 

123 et seq. 
Investment of Institute funds, xxii. 

134 ; xxui. 163. 

Stephenson bequest, xi. 223 ; xii. 12. 

Invicta steamer, engines, xxxii. 13. 
Ireland, coal produce, etc., x. 66, 68. 
Ireland, — , quoted, xxxviii. 167. 
Ireleth boring, section, xxxi. 213-214. 
Iridium industry, xxxiv. abs. 29. 
Irish mail service, xxiv. 232-233. 
Irk locomotive explosion, xxxii. 194-195 ; 

plate xxvi. 
Iron, cold rolled, experiments, viii. 13-14. 
— , Alabama, xxxiii. abs. 65. 
— , Central America, xxxv. abs. 32. 
— , injurious action on, in upcast shafts, 

viiL 179. 
— , production, etc., 1870-1881, abs. 31, 

34. 
— , properties of, iv. 51-52. 
— , protecting varnish for, xi. 26. 
— , Kussia, production, xxxiii. abs. 80. 
— , Tennessee, xxxv. abs. 8. 
— , Utah, xxxv. abs. 49. 
— , wrought, strength in compression, 

xxix. 179-186; xxx. 89; xxxii. 180; 

xxxiii. 63-65. 

— and silver, Mexico, xxxiv. abs. 25. 

steel, analyses, xxxii. abs. 10. 

, manufacture, xxxv. 233 ; xxxviii. 

abs. 24. 

, ships, xxxvi. 137. 

, testing, xxxiv. abs. 13. 

Iron and Steel Institute, xxxvii. 156. 
Iron county, Utah, xxxv. abs. 49. 

— curbs or cribs, xxxv. abs. 53-54. 

— frames for propping, Saarbriicken coal- 
field, xxvii. 187-188. 

— gravel, xxviii. 1 17. 



Iron industry, Derbyshire and Notting- 
hamshire, state of, X. 120-122. 

, South Staffordshire, state of, x. 

25-27. 

— lined shaft, Dudweiler, xxvii. 187. 

— lode, Perran, Cornwall, xxvii. 131-140 ; 
plates .xv.-xvii. 

— manufacture, vi. 94-97 ; xii. 177 ; xiv. 
22-25 ; xxxiii. abs. 55. 

, improvements, xxxvi. 148-149, 150. 

, Italy, xxxviii. abs. 24. 

, North of England, xiii. 109-155 ; 

xiv. 27-28. 
Iron-mines, v. 28, 33, 34 ; sections, 35. 

, Bilbao, xxxvi. abs. 48. 

, British, iv. 57. 

, France, Palmesalade, xxxiv. abs. 33. 

, Italy, xxxiii. abs. 26. 

and iron manufacture, Nova^otia, 

xiv. 15-25, 91. 

— mining, Cumberland and North 
Lancashire, xxxiv. 83-99. 

, Menominee, xxxviii. abs. 28. 

— mountain, Mexico, Durango, xxxiv. 
abs. 57. 

Iron-ore districts, Bilbao, xxxiii. 213-235. 
Iron-ores, iv. 58-59, 63, 135, 137; x. 109 ; 

XV. 69 ; xviii. 167, 168 ; xix. 107 ; xxi. 

255, 256, 257, 258 ; xxx 125. 

, Algeria, xxxiv. abs. 13. 

, analyses, xxxiv. abs. 21, 25, 33 ; 

xxxviii. 166. 

— — , Anita, Spain, xxxiii. 189. 

, annual production, xxi. 169, 179, 

189. 
, Antrim, xxx. 107-113, and plates 

xxiii. -xxvi. ; xxxi. 47. 

, Banat and Elba, xxxvii. abs. 36. 

, Bilbao, annual exports, xxxiii. 

230. 
, — , deposits, xxxviii. abs. 18, 25- 

26. 

, Biscay, xxxiii. abs. 36. 

, Central France, xxxvii. abs. 11-13. 

, China, xxxiii. abs. 27. 

, Colorado, xxxiv. abs. 26. 

, districts, iii. app. 8. 

, English secondary rocks, xxxv. 

103-157 ; plates x.-xxii. 

, Europe, origin, xxxiv. abs. 33. 

, France, secondary, xxv. 59-78 ; 

plates xxxix.-xl. 

, Lake Superior, xxxviii. abs. 28-29. 

, magnetic effect in mines, xx. 46, 

47. • 

— — , Menominee range, xxxviii. abs. 
28, 31-32. 

, Mexico, xxxiii. abs. 49. 

, Michigan, xxxvii. abs. 74. 

, Mississippi, xxxvii. abs. 6. 

, New Caledonia, xxxvii. abs. 68. 

, Nova Scotia, xxvi. 71-89; plates 

viii.-x. 
, production, Cumberland and North 

Lancashire, xxxiv. 89, 91, 95, 97, 98-99. 
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Iron-ores, Pyrenees, xxxiiL abs. 30. 

, Rancid, xxxiiL abs. 110. 

, Tambo valley, xxxvii. abs. 

38. 
, U. S. A., eastern states, xxxiv. abs. 

22. 
, Virginia, xxxiii. abs. 25, 61 ) xxxiv. 

abs. 21. 

, Warora, xxxviil 105-168. 

and mines, xiv. 17-22. 

Iron pit props, xxvii. 53. 

— production, xxxvi. 156-157 ; in 1858, 
viii. 109. 

, estimated annual, viii. 1 10, 127. 

Iron pyrites, iii 64, 66 ; ix. 207 ; xii. 

204-*i05 ; xiii. 223 ; xxv. 83 ; xxviL 39. 
, annual production, xxi. 173, 183, 

193. 
, formation of, xxvii. 79. 

— raUs, XV. 212, 213-214, 217, 223, 2-26 ; 
xxxvi. 132-133. 

— sands, xxv. 62, 63. 
--scum, xiii. 136. 

— shfirft timber, xxxi. abs. 27. 

— smelting, xxxi. 188-189; xxxiii. abs. 
72. 

— supports in main roads of mines, 
xxxvii. 135-143 ; plates xxx.-xxxii. 

— trade, iv. 85-87, 101. 

, West Cumberland, xxxiii. 126. 

— tubbing, XV. 214. 

— wagon ways, xxxiv. 109. 

Iron wire, cause of loss of strength when 

heated, viii. 181. 

, eflfect of heat, viii. 181-184. 

ropes, xxxi. abs. 17-18, 19. 

, experiments, viii. 17, 179-180, 

182 183. 
Ironstone^ u. 236-237, 238, 246 ; iu. 13, 

24 ; vi. 48 ; xi. 73 ; xix. 77, 78, 79, 

124, 130, 131; xxiU. 209, 211, 215; 

xxxii. app. 1. 
- , Cleveland, v. 165-221 ; vi. 7, 187. 
— , Derbyshire and Nottinghamshire, x. 

119-120, 150. 
— , magnetic, Rosedale Abbey, vii. 85- 

94, 104 ; viii. 4-5 ; xiii. 143, 144 ; xix. 

193-200. 
— , metamorphized, xxvi. 42. 
— , North of England, x. 62. 



Ironstone, production, xxiv. 16; xxxii. 44. 
— . Rosedale Abbey district, vi. 15-20, 

187-196 ; xxxii 43. 
— , South Wales, analyses, xxiii. 208. 
— , Staflfordshire, x. 25, 120. 
— , underground conveyance, x. 25-35, 

37 39. 

— and accompanying strata, x. 9-11. 

— bands, sections, xL 105, 107, 108, 110, 
111, 115. 

— beds, Lincolnshire, xxiv. 23-33, 152, 
157-164 ; plates viii.-xi. 

— series, Lorraine, xxxiiL abs. 79. 

— shale, xxii. 116, 118 ; xxiv. 141. 
Ironwork in 1827, xxxvL 134. 
Ironworks, ii. 106; v. 166-169, 212-215; 

X. 58, 59, 74-75 ; xxviii. 42. 

— , Anzin, xxviL 257. 

— , Biscay, xxxvi. abs. 49-51. 

— , Denain, xxvii. 257-263. 

-, North of England, v. 166-169. 

— , South Wales, xxiii. 243. 

— , Sussex, xxiii. 185. 

— , Trubia, xxxiii. abs. 48. 

Irregularly - shaped haematite - deposits, 
xxviii. 130, figures, 155 ; xxxL 222- 
223, figures, 237. 

Ibvin, Dr., singing safety- lamp, experi- 
ments, xxix. 119 ; plate xiv. 

Irvine bum, section, xL 69. 

Isabella clay ironstone, xxviii. 5. 

— ironstone band, sections, xL 105, 111. 

— pit, xxxiii. 126, 128, 136. 
ISHEBWOOD, — , quoted, xxxviii. abs, 48. 
Island sandstone, xxxv. 175, 179. 
Istria, lignite, xxxiii. abs. 34; xxxiv. 

abs. 64. 
Italy, clay slates, xxxvii. abs. 11. 
— , coals, xxxiii. abs. 27-28 ; xxxiv. abs. 

63. 
— , copper, xxxiii. abs. 32. 
— , iron and steel manufacture, xxxviii. 

abs. 24. 
— , iron -mines, xxxiiL abs. 26. 
— , lignites, xxxvii. abs. 37. 
— , Liguria, East, copper, xxxv. abs. 7. 
— , mineral oils, xxxiv. abs. 64. 
— , — production, xxxii. abs. 37. 
— , peat, xxxvii. abs. 15. 
— , quicksilver, xxxiv. abs. 52. 



J. 



Jablochkoff arc-lamp, xxxiv. 39. 
Jack, Robt. L., quoted, xxxiv. abs. 44. 
Jack - Davy lamp, Ashworth and 

Woolrych, xxix. 145-147 ; plate xxii. 

— , Protector, xxix. 147 ; plate xxii. 

Jack Fish lake gold lodes, Lake Superior, 

xxiv. 247-248. 
Jacketting of cylinders, xxii. 22, 32 

et seq. ; xxiv. 124-126 ; xxvL 113, 114, 

Jackrolls, xxxiv. 94. 



Jackson, — , quoted, iiL app. 5. 
Jackson, Prof. — , quoted, xxxii. abs. 

15. 
Jackson, C. G., quoted, xxix. 149. 
Jackson, J., federation of miniwj 

institutes, xxxviL 158-159, 175. 
Jackson, Dr. J. C, quoted, xiv. -20. 
Jackson, Ralph Ward, quoted, x. 54, 

58. 
Jackson, W., endless-rope haulage, 

xxviu. 243-246 ; xxix. 71. 
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Jackson & Ck)., London, quoted, xv. 124, 

139. 
Jacob coal-seam, section, xxviii. 57. 
Jacquelin, — , quoted, iiL 23. 
Jadraque, Spain, xxxiv. abs. 31. 
Ja^ow coal-seam, section, xxviii. 64. 
Jaipurite, xxxii. abs. 1. 
James pit, xxviii. 127, 128, 132 ; plan, 

156. 
Jamibson, John L. K., Cornish aiwi other 

pumping -engines ^ xix. 220. 
Jane pit, Eppleton, section, xxx. 171- 

174. 
, Newbottle, explosions, xv. 99, 144- 

145 ; plate xii. 
Janbt, L., Cuvelier safety-lamp, lock, 

xxxvi. 53-54. 
— , quoted, xxxv. abs. 9 ; xxxvii. abs. 54. 
Japan, eaithquake observations, xxxvii. 

65, 56, 69, 60. 
Jaboumbk, £., quoted, xxxii. abs. 66. 
— , hand-boring machine, xxxiii. abs. 74, 

94-96. 
Jarrow colliery, xv. 216, 246. 

, explosion, xvii. 58, 106. 

, fire-damp, i. 287-288, 336 ; xii. 190. 

— dock, XV. 251. 

— ironworks, v. 214. 

Jars, — , quoted, viii 111; ix.60; xii. 167. 

Jasper, Sardinia, xxxiv. 147, 148. 

Jausions, a., quoted, xxxiii. abs. 20. 

Java, eocene coal, xxxii. abs. 2. 

— , , analysis, xxxiii. abs. 13. 

— , underground temperature, xxxiv. abs. 
42. 

J AVAL, — , quoted, xxi. 10, 19. 

Jawcraig coal, analysis, xxix. 192. 

JsFFOOOK, P., death of, xvl 130. 

Jbffebson, J. Clark, automatic free- 
falling hydraulic-boring apparatus, 
xxix. 235-240; plate xlvi. ; xxx. 83- 
84, 86-87. 

Jeffrey air-feed drill, xxxviii. abs. 23. 

— electric coal-cutting machine, xxxviii. 
abs. 67-68. 

Jenkin, Prof., quoted, xxi. 44-46, 46. 
Jenkins, Wm., quoted, xii. 214. 
Jenkins, vii. 13 et aeq, ; 36 et seq. ; 

xvi. 109 et seq, 
— , Dipton, ix. 21-23. 
— , Kiilingworth, ix. 24, 30 et seq, 
— , Seaton Bum, ix. 27. 
— , Woodifield colliery, viii. 90 e/ seq. 
Jerks, boiling by, xxxii. 199 ; plate xxix. 
Jbrvis, — , quoted, xxxiv. 148.150. 
Jesmond banquetting hall, xxi. 286. 
Jbssopp, Wm., quoted, x. 121, 124. 
Jet, ii. 276, 277 ; v. 180. 

— , Rosedale Abbey district, xxxii. 52. 

— manufacture, xxxi. 64-55. 

>— mining, xxxi. 51-58, 205--206. 

— production, xxxi. 64. 

— seam, xxxvii. 6, 7. 

— shale, ffas emitted from, xxxviii. 71. 
Jbvons, fiwF., quoted, xxxvii. 23. 



JiciNSKij WiLHBLM, quoted, xxxviii. 

abs. 7. 
Jiggers, xxvii. 20. 
— for coal, Liihrig, xxix. 161-163 ; 

plates xxv.-xxvi. 
Jigging ores, xxx. 144-146 ; plates 

xxxiv. -xxxv. 
Jinjoi river, xxxii. 151. 
JoAssiN-MuESBLBR safety-lamps, xxix. 

123, 124, 128 ; plates xv., xviu., xxL 
JoBLiNG, T. M., quoted, xii. 176. 
JoBLiNQ, Carr & Co., quoted, xi. 143. 
JocHAMS, — , quoted, x. 213 ; xvi. 63, 70. 
Joggins colliery, xix. 115, 118, 121. 
Jogitand, xxx. 7, 12, 18 ; sections, 26. 
John, C. von, quoted, xxxiii. abs. 20. 
John pit, xxviii. 115. 

, Dearham, section, xxxii. 333-334. 

, Harrington, section, xxxii. 327 ; 

xxxiv. 132, 133. 

, Workington, section, xxxii. 327. 

Johnson, Henry, mode of working the 
thick or ten-yard coal, South Stafford- 
shire, x. 183-196. 
— , spontaneous combustion of coal, x. 197. 
Johnson, H. and J., quoted, xxvii. 9. 
Johnson, I. C, cement walling ^ ix. 68, 

69, 143-147, 149. 
— , destructive action of furnace ga^es, 

xii. 25, 26. 
— , quoted, ix. 176. 
Johnson, Major, quoted, ix. 207. 
Johnson, Mrs., quoted, ix. 1, 213. 
Johnson, Prof. — , quoted, v. 7. 
Johnson, Riohd. S., feeding of colliery 

horseSf xxxii. 114. 
Johnson, Walter, quoted, xxvii. 233. 
Johnson, Wm., Burradon colliery ex- 
plosion, viii. 163. 
Johnson and Dixon, coal-cutting ma- 
chine, xix. 69, 61. 
Johnson and Routledob, safety-lamp, 

xxxiv. 183-190; plates xxxv. -xxxvi. 
Johnson and Watson, coal-cutting ma- 
chine, xiv. 126. 
Johnston self-acting boiler-alarm, iv. 40. 
JoiCBY, J as., quoted, iii. app. 4. 
JoiCEY, Wm., quoted, xxx. 31. 
JoicBY, Messrs. — , quoted, xx. 1 19 et 

aeq, 
Joicey shaft, xxxi. 207. 
Joint meeting, 1872, xxi. 113, 157, 22J.- 

239. 
Joints, xix. 79; xxviii. Ill, 119, 123, 

124, 137, 150. 
— in basalt, xxvi. 123. 

iron-ore deposits, xxxv. 121, 123, 

131, 134, 136, 137, 144; sections, 145. 
JoNASsouN, B., quoted, i. 2. 
Jones, E. A., quoted, xxxvii. abs. 49. 
Jones, Grafton, coal-getting machine, 

xix. 239-243 ; plates xliv. xlv. 
Jones and Bidder coal-breaking ma- 
chine, xix. 11-14, 96-98; plates iv., 
xxiii.-xxiv. 
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Jones safety-lamp, xi. 159-161. 
— silicate cotton, xxxii. 36 tt aeq. 
JoBDAN fire-bars, xviii. 43 et ntq.^ 114 

etneq. 
Josefi coal-seam, xxxv. abs. 23. 
JossA, F., quoted, viii. 120. 
— , smoke consumer, xvii. 66 ei aeq, 
JouLB, Db., quoted, xxxvi. 136, 141, 143, 

145. 
JouBDY, E., quoted, xxxvL abs. 36. 
JowETT, Ellis, Burradoti colliery ex- 

pl onion, viii. 164, 
JuoKES, fire-bars, xvi. 40; xviii. 42 et mq., 

92 et se'j,; xxvii. 206-207, 210 ef stq.; 

xxxviii. 223 et seq. 



JucKES, revolving-furnace, xviiL 52 et 

seq,y 108 et aeq. ; xxxviii. 225, 226. 

, smoke-consumer, xvii. 67 et seq. 
JuDD, Prof. J. W., quoted, xxxv. 149- 

150, 151. 
j Judique, Cape Breton, xxx. 55. 
I Julia and Adela inclined-planes, xxxiii. 

224-225. 
Jumpers, xxxiii. 218. 
Junction iron-ores, xxv. 68. 
— of igneous rocks, xxx. 126. 
Jurassic ores, xv. 64-67. 

strata, xxxvi. 38-39, 40, 41. 
Jussey iron-ore, analysis, xxv. 75. 
Justa, incline, xxxiii. 223. 



K. 



Kaaden-Komotau tertiary beds, xxxiii. 

abs. 17. 
Kahlb, p., quoted, xxxviii. abs. 71. 
Kaiping, Northern China, coal-mines, 

xxxvii. abs. 5. 
Kaitangata, coal-seams, xxxv. 204, 205- 

208. 

— , , analyses, xxxv. 207. 

Kaitangata iLike Coal Co., xxxv. 208. 
Kaitangata Railway and Coal Co., 

xxxv. 205, 207, 208. 
Kakhetia copper-deposits, xxxv. abs. 10. 
Kali valley, coal, xxxviii. 158. 
Kallenberg coal-seam, xxviii. 22, 23 ; 

sections, 58, 65. 
Kamo, coal, analyses, xxxv. 180. 
— colliery, xxxv. 180. 
Kampthi group, xxxviii. 78, 79. 
Kanawha, Western Virginia, coal, xxxiii. 

abs. 2H. 
Kanieri coal, analyses, xxxv. 196. 
Kankar Ghooting limestone, xxxii. 163. 
Kaolin, Sweden, xxxiii. abs. 63. 
Karharbari beds, xxx. 7, 8, 12 ; sections, 

25 ; xxxviii. 89. 
Karlsburg, xxxv. 81. 
Karoo formation, xxxv. abs. 17. 
Kas, a., quoted, xxxvi. abs. 24; xxxviii. 

abs. 63. 
Kawa-Kawa coal district, xxxv. 178-179. 
Kauri gum, xxxv. 179. 
Keadby, bridge over Trent, xxii. 65, 66. 
Kearsley, coal-seams, xv. 14. 
Keddell, J., quoted, xxxv. abs. 69. 
Keel, measurement, xix. 179, 182. 
Keelmen, xv. 181, 190, 191, 198, 206, 

226, 262. 
Keels, XV. 180-182, 186, 202, 215, 226, 

258. 
Kelleb, J., quoted, xxxiv. abs. 72. 
Kellneb, W., quoted, xxxiv. abs. 51, 

63. 
KeUoe colliery, xv. 237. 
Kelsick or Kelswick moss, boring, xxxii. 

356 ; xxxiu. 129, 130. 
Kelton No. 1 vein, xxviii. 120. 



Kelung, coal-field, xxxiv. 69-70, 72. 
— , Grovernment colliery, xxxiv. 73-76. 
Kendall, J. D., carboniferous rocks of 

Cumberland and Furness, xxxiv. 126- 

136. 
— , Cumberland cocU-Jield, xxxiii. 121, 137 

et seq. 
— , diamond rock-boring, xxx. 103. 
— , haematite deposits of Furness, xxxi. 

211-237 ; xxxiii. 121. 
— , West Cumberland, xxviii 

109-164, 226, 228, 230-234 ; xxx. 27-29, 

113-118. 
— , history of mining in Cumberland and 

north Lancashire, xxxiv. 83-124. 
— , iron-ores of Antrim, xxx. 107-113. 
— , English secondary rocks, 

xxxv. 105-167. 
— , structure of Cumberland coal-field, 

xxxii. 319 et seq. 
Kenbick, H., quoted, xxxv. abs. 69. 
Kentish Town boring, xxiii. 186. 
Kenton, Callerton, and Denton, coal- 
seams, xxxvii. 7. 
Kepier colliery, xiii. 78. 
Kepier Grange colliery, experiments for 

determining true meridian, iv. 121- 

122. 
Keppel explosive, analyses, xxxii. abs. 

16. 
Keps for pump spears, xii. 5. 
— for arresting cages, xxix. 229 et seq. 

, Frantz, xxxii. abs. 43. 

, hydraulic. Lens, xxvii. 278 ; 

plate xxxv. 

, Rosenkranz, xxxiL abs. 43. 

, Stauss, xxxvii. abs. 40-41. 

Kebb, Pbof. W. C, quoted, xxxiii. abs. 

24. 
Kessleb, L., quoted, xxxiii. abs. 45. 
Keswick copper- works, xxxiv. 100, 117- 

118. 
Key ham, experiments with steam-coal, 

xiv. 36, 47-66; plates iv.-lxiii ; xviii. 

37, 45, 90 et seq. 
Khasia hills, coal, xxxiii. abs. 31. 
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KMtan or Khatun oil-regioD,, xxxvL 
abs. 11. 

— petroleum wells, xxxviii. 159. 
Khanterin, section, vi. 31. 
Khetri mines, xxxii. abs. 1. 
Khodari, native hoe, xxx. 7. 
Khost Hills, coal, xxxviii. 158. 
Khundiha ooal-seams, xxx. 13, 15, 16, 18. 
, analyses, xxx. 16, 16. 

Kians Si province, xv. 67, 69, 70. 

Kibbles, xxxiv. 95, 118. 

Kibblesworth colliery, xiii. 74 ; section, 

76. ; XV. 239. 

, boiler explosion, iv. 42-44, 119. 

Kidney ore, xxviii. 126, 133, 147 ; 

figures, 165; xxxi. 2^6-228, 230, 

237. 
Kidwelly, xxiU. 243. 
Kielder district, section, xi. 111-112. 
Kilboume coal-seam, x. 120. 
Kildale, xxxv. 116 ; section, 146. 
Kilgetty anthracite sesun, xxxi. 178, 192. 

— vein, xxiii. 210. 
Killas beds, xxvii. 131. 
Killingworth colliery, ii. *.i77; viii. 37 

et seq,; xxii. 132 ; xxxvi. 206. 

, acidulated water, v. 21. 

, dip, xxxviii. 202. 

, fixed engine, iii. 290-292, 303-307 ; 

plan facing 318. 

, Fleuss apparatus, xxxi. 202. 

, haulage experiment, iii. 253. 

, pUlar working, ix. 19, 24-27, 30 

tt seq, ; plans facing 19, 24, 26. 
, rope friction experiments, iii. 286. 

— — , salety-lamp experiments, i. 310- 
315 ; diagrams, xii. 73-74. 

, scale in boilers, xi. 54. 

, spontaneous combustion, x. 181. 

, steam haulage experiments, v. 76- 

76, 107-108. 
, vaporization experiments, v. 93- 

97. 
, ventilation, i. plates v., viii., x., 

xL 
, — experiments, i. 70, 94-96, 105, 

115-122, 129, 135, 143-147, 243. 
, water feeders, v. 158. 

— Moor colliery, xv. 213. 

— steamer, xii. 196. 

Kilmarnock and Hurlford coal-field, 

xxvii. 298. 
Kiln coal, xxxvii. 13. 
Kilns, xxvii. 132, 137. 
Kilsby tunnel, viii. 68. 
Kilton pit, xxxv. 114. 
Kimberley colliery, x. 150. 

— diamond deposits, xxxv. abs. 17. 

mines, xxxiii. abs. 41-42. 

Kimblesworth colliery, lightning, xxx. 

129-132 ; plate xxix. 
Kinrnieridee clay, xxxv. 140, 143, 144, 

146; aneJysis, 156. 
Kimpoulu sulphur-springs, xxxiv. 69, 

70 



Kind-Chaudron boring system, ii. 60 et 
seq., 99 et seq,; x 199; xx. 187-202; 
plates liii.-lvii. ; xxi. 9-20; xxvii. 156, 
158; xxx. 45-46; xxxi. 138; xxxv. 
226. 

, Northern France, xxvii. 265. 

Kino, Pbof., quoted, xiii. 211. 

Kino, Clarence, quoted, xxxiii. abs. 61. 

King, T., quoted, xxxviii. 19>, 193. 

Kino, Wm., quoted, xxxiv. abs. 15. 

King detaching-hook, xix. app. i. 14-15 ; 
plate XV. ; xxix. 205-206 ; plate xxxvi. 

- safety-cage, xix. app. i. 9-10 ; plate 
viii. 

King and Humble detaching-hook, xxix. 

206-207 ; plate xxxvii. ; 213, 231. 
King's Sutton, Northants, xxxv. 123, 

146. 
Kingstown harbour, xxiv. 232. 
Kingswood collieries, x. 101 ; xxvii. 91, 

93-95 ; sections, and plan of workings, 

97. 

— seams, xxvii. 93-94. 

KiNNE, F. L., quoted, xxxiv. abs. 68. 
Kinneil ironworks, pumping-machinery, 

xxi. 159-160; plate xxxii. 
Kippax colliery, coal-cutting machine, 

xiv. 83-89, 115 et seq. ; plate Ixxii. 
KiBBY, J. W., longwall working^ xvi. 42. 
— , quoted, xii. 208; xiii. 174, 211; 

xxxiii. 165, 170. 
KiBKALDY, David, quoted, xviii. 13, 14 ; 

xxxii. 180 ; xxxiii. 63, 66 ; xxxviii. 

166. 
Kirkham ironstone, xxiv. 163. 
Kirkhouse colliery, xiii. 88. 
Kirkleatham, xxxv. 116. 
Kirkless Hall colliery, Broadbent safety. 

cage, xvi. 31. 

, coal-washing, xv. 63. 

Kirklevington, boring, x. 200 et seq., 

248 ; section, facing 199. 
KiBKLEY, Wm., Burradon colliery explo- 

sicniy viii. 163. 
Kirkwhelpington, coal and limestone, xi. 

196. 
Kirtle water, section, xi. 86. 
KiBTLEY, Joseph, lightning in pit, 

Tanjield Moor, xxx. 32. 
Kirton Lindsey, xxiv. 25, 27. 
Kirving and nicking, xxxv. 99. 
Kistna, India, coal, xxxiii. abs. 30. 
KiTCHiN, A., quoted, xxxi. 236. 
Kitching's or Kitchin's deposit, xix. 198, 

200; xxxv. 128; plan and sections, 145. 
Kittling hill, xxvi. 127. 
Kitty's drift, xv. 210-211. 
KitzbUhel ore-deposits, xxxi. abs. 37-38. 
Kiveton park colliery, coal-wedging 

machine, xix. 241. 

, scroll drum, xxi. 85 et seq. 

, spiral drum, xx. 215-216. 

Kladno mines, xxvii. 192-194. 
Klafters, iv. 77. 
Klausenburg, xxxv. 81. 



Digitized by 



Google 



104 



GENERAL INDEX TO TRANSACTIONS. 



Kleinmassen, xxxv. 85. 
Kleinrosseln colliery, xxxi. abs. 24. 
Klbinschmidt, L., quoted, xxxiv. abs. 

57. 
Kleist Nollendorf coal-seam, section, 
xxviu. 63. 

Kley ventilating fan, xxxvi. abs. 28. 
KuNiK safety-catch for cages, xxxviii. 

abs. 16-17. 
Kloenne coal-screens, xxxiii. abs. 93. 
KxiOHT, F., planimeter, xxxii. abs. 74. 
KiiOSE, Dr., quoted, xxxii. abs. 66 ; 

xxxiii. abs. 11. 
KlCpfel, H., quoted, xxxviii. abs. 41. 
Knausholz coal* seam, xxviii. 24; sections, 

56,65. 
Knife, to cut old tubing in boreholes, x. 

202-203. 
Knighthood refused by Stephenson, viii 

E^IPB, — , quoted, viii. 149. 
Knockmurton, xxviii. Ill, 120. 
Knowlbs, Andr., quoted, xiv. 91 ; xv. 

21. 
Knowlbs, Israbl, safety-hook, xxix. 

204-205, 212 ; plate xxxv. 
Knowles, John, Baatier chain-pump, 

XV. 136 et seq. 
— , coal-washing apparatus, xv. 143. 
— , direct-acting engine, T<nondey, xv. 

140 et seq. 
— , pumping and winding-engines, 

XV. 19-27, 30, 41-42. 
— , W2y joint meeting y xxi. 249. 
— , mineral oil as a lubricani, xxi. 294. 
— , quoted, xiv. 109 ; xix. app. i. 2, 4, 5. 
— , safety -ca^esy vi. 235 ; xv. 118. 
— , tail-ropes, xv. 91, 144. 
Knowles lubricator, xxv. 218. 
KoBALD, Prof., quoted, xxxiii. abs. 54. 
KObrick, - , quoted, xxix. 236 ; xxx. 

86, 87. 
Koch, Dr. Gust., quoted, xxxiii. abs. 

108. 
Koel river, xxxii. 149, 150. 
K(ENBN, — VON, quoted, xxxiv. abs. 67. 
Koenig, Wellesweiler colliery, xxviii. 54. 
KOEPE counterbalancing system, xxvii. 

196-197 ; plate xxiii.; xxxii. abs. 43. 
KoHN, — , tUilization of Mast-furnace 

gases, xx. 167. 



Kokerii} valley, xxxiii. abs. 87. 
KoLLMANN, Dr., quoted, xxxii. abs. 60. 
Konigin Luise mines, xxvii. 190. 
Konig pit, Neunkirchen, experiments 
with coal-dust, xxxiv. 199-254, 297-308; 
plate xxxviii. 
Konigsgrube Silesia, xxviL 191-192. 
KOrnbr safety-lamp, xxxiL abs. 44. 
Koros river, xxxv. 81, 82, 88. 
KoRTiNQ water-jet elevator, xxxiii. 

abs. 97. 
Koslow valley, iii. 61, 64, 65. 
KosMAN, Dr., safety-cartridge, xxxvi. 

abs. 25. 
KosMANN, Dr. B., quoted, xxxiii. aba. 

96 ; xxxvii. abs. 21. 
Koss seam, xix. 141, 144. 
Kossuth, F. de, quoted, xxxii. abs. 39. 
Kota-Maleri group, xxxviii. 79. 
KOtz safety-lamp, experiments, xxxv. 

32-35 ; plate v. 
Krbbs explosive, xx. 221-222. 
Krkischer, Prof., quoted, xxix. 159 ; 

xxxv. 3. 
Kreutzberg, near Forbach, boring, IL 65- 

66. 
Kreuzgraben colliery, coal-dust explosion, 

xxxvii. abs. 79. 
Krom air- jig, xxxvi. abs. 21. 
Kronprinz Friedrich Wilhelm colliery, 

xxviii. 44 ; sections, 56, 66. 
Krupp & Co., quoted, xxvii. 196 et seq. 
— , process of steel manufacture, xxxii. 

abs. 34. 
Krzizanowitz, Moravia, xxxv. abs. 14. 
Kuselmassen, xxxv. 85. 
Kiilm measures, xxxv. abs. 30. 
Ki\mand coal-seams, xxxii. 151. 
Kunker nodules, xxxviii. 80. 
Kunz,'Gbo. F., quoted, xxxv. abs. 24. 
Kupelwibser, Prof., quoted, xxxiii. 

abs. 55. 
Kurhurballee coal-field, xxx. 7 et seq.; 

sections, 25. 
Kurtz, Dr. — , quoted, xi. 165. 
Kussinsk mine, Urals, xxxviii. abs. 2. 
Kusta, J., quoted, xxxiv. abs. 61. 
Kutais, Caucasus, xxxvii. 89 et seq. 
KwoNQ Yung Kwanq, quoted, xxxvii. 

abs. 5, 23. 
Kyloe hills, xxvii. 301, 302. 



L. 



L*Agrappe collieries, Belgium, xxvii. 

179-181. 
La (irand* Combe, chronology of beds, 

xxxvi. abs. 10. 
La Grande Faille, xxvii. 146, 147. 
La Marmora, Gen., quoted, xxxiv. 148, 

152, 155. 
La Peronni^re colliery, xxxi. abs. 10-11. 
La Salve incline, xxxiii. 224 ; diagram, 

224. 



La Salve railway, xxxiii. 228. 

La Touche, T. D., quoted, xxxiii. abs. 

31 ; xxxiv. abs. 16, 18. 
La Voulte mine, section, xxv. 78. 
Labour, haulage, cost, xvii. app. i. 172- 

174. 
— , system in longwall working, xxv. 

251-252 et seq. 
— , Warora colliery, xxxviii. 113 et seq. 
Labour-saving macninery, xxii. 45-46, 52. 
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Lackawanna coal-field, map, xiii. 25 ; 

sections, 26. 
Lady coal, xxxvii. 13. 

— Isabella pit, Elemore, section, xxx. 
164-165. 

— Lee, near Worksop, boring, x. 152. 
Ladyshore colliery, Owen safety-cage, 

xix. app. i. 5. 

, steam-brake, xix. app. i. 17. 

Laffin*s coal-seam, xxiv. 194. 

Lafitte, — , quoted, xxx v. abs. 31. 

Lagrene, H. de, quoted, xxxiii. abs. 3. 

Lake, Dean, College of Science, inaugura- 
tion, xxi. app. iii. pp. ix.-xxii. 

— , — i joint meeting, xxi. 235-238. 

Lake, supposed. Team valley, xiv. 2, 3. 

— collieries, v. 137. 

— Macquarie, vi. 47, 48. 

— Superior, iron-mining near, xxxviii. 
abs. 28-29. 

, mining districts, northern shore, 

xxiv. 237-249 ; plates xxxix.-xl. 

, — industries, xxxvii. abs. 8-9. 

, — region, boring, xxxi. 42. 

, Silver Islet mine, gas, xxxviiL 65. 

— iniswater, Newcastle and district 
water supply, xxiv. 49-60 ; plate xiii 

Lalle, concession, v. 37. 

Lallemand, Chas., quoted, xxxii. abs. 

29 ; xxxiii. abs. 67. 
Lallemant, G. a., quoted, xxxiii. abs. 

8. 
Lamaoebe shot-firing system, xxxvii. 

abs. 72. 
Lambebt, Guillaume., new coal-basin, 

Dutch Limburg, xxvi. 15-25 ; plates 

iv.-vi. 
Lambton colliery, boilers, xi. 208. 

, Juckes firebars, xviii. 42. 

, plant, xxxvi. 215. 

, pumping-engine, xxi. 91, 95. 

Lambs, — , quoted, iii. app. 2. 
Lamesley boring, section, xiii. 74. 
Lamp for burning in any atmosphere, 

xxxi. 200-201 ; plate xxxvi. 
Lampblack furnaces, explosions, xxxvi. 

abs. 13. 
Lampen and Theedam lubricator, xxv. 

218-219 ; plate Ixii. 
Lamplugh, xxxiv. 127, 129-131; sections, 

136. 
Lamps, electric, xxxiv. 25 et aeq. 
— , in mines, xxx. 23. 
— , Warora, xxxviii. 119-120. 
Lajiarkshire district, xx. 135, 141-142, 

149. 
Lancashire, blasting, xxvi. 101. 
— , blown-out shots, xxv. 239-240. 
— , coal-field, xxxiii. abs. 100-101, 107. 

— , , leading features, xv. 13-17. 

— , longwall system, xvi. 107, 108. 

— , north, history of mining, xxxiv. 

83-124. 
— , — , carboniferous rocks,xxxiv. 125-137; 

plates xiii. -xviii. 



Lancashire boilers, xviii. 121 et seq. ; xx. 

52et8eq.; xxiv. 126; xxviii. 252; xxx. 

74-75; plates xviii. -xx. ; xxxviii. 227. 
, explosions, xxix. 36, 37, 42, 94 et 

seq. ; plate ix. 
Lancaster, H. S., quoted, xxxvi. 105, 

106, 109-111, 113, 116. 
Lancaster, J., quoted, xxxviii. 32. 
Lancaster, Joshua, cocU-washing appa- 

ratusy XV. 63 et seq. 
— , direct-acting pumping and winding- 
engines, XV. 27 et seq., 37, 38. 

, Lancashire coal-field, xv. 17. 
— , Manchester, 1865 meeting, xiv. 111. 
— , safety -cay es, xv. 115, 117. 
— , tail-ropes, xv. 89 et seq, 
Lancaster and Preston rwlway, ix. 59. 
Land valuators, xxi. 243. 
Landale, Andr., coal-cutting machines, 

xiv. 120 et seq, 
~, endiess-chain and tail-ropes committee, 

xiv. 115. 
— , safety-ca^es, x. 94. 
Landore, Siemens steel, strength, xxix. 

216. 
— , — steelworks, xxiii. 246-247. 
Landrivon, M., quoted, xxxiv. abs. 58. 
Lane Fox incandescent lamp, xxxiv. 42. 
Lanodale, Andr., direct-acting pumping 

and winding-engines, xv. 37, 38. 
Langdale furnace, xxxiv. 88. 
Langholm, boulders, xL 85. 
— , section, xi. 64. 
Lfiknghom iron-mines, xxxiv. 87> 92. 

— limestone, xxviu. 113, 114, 126, 127, 
129, 130 ; sections, 155 ; xxxiv. 126, 
128 ; sections, 136. 

J-'^^glcy, Brandon colliery, Guibal fan, 
xxvi. 167. 

— Barony lead-mines, excursion, xxxi. 
207. 

— Park colliery, coal-screen, xxvi. 142. 
Laugriu coal-field, xxxiv. abs. 16. 
Lapibrre, E., quoted, xxxiii. abs. 109. 
Laportb, Henry, geological sketch of 

northern coal-field, France, xxvii. 143- 

170. 
Larch timber, tested, xxxvii. 228, 230, 

235-239. 
Lard oil, cost, xxi. 291. 
Lardneb, Dr., quoted, xxxvi. 136, 144, 

145, 146. 
Large coal, yield favoured by longwall 

system, xxi. 109-110. 
- coals, longue flamme, iv. 297. 
Labsson, Peb, quoted, xxxviii. abs. 28. 
Last lifts, danger of, vii. 22-23. 
Lateral secretion theory, xxxv. abs. 3. 
Laterite-ores, xxxiii. abs. 30. 
Laueb, J. VON, friction-match system of 

shot-^nition, xxxvii. abs. 46. 
Laub, F. , quoted, xxxii. abs. 84 ; xxxiv. 

abs. 72. 
Laubent, Francois, Lemielle system of 

ventilation, vi. 129-134. 
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Laubbnt, Francois, quoted, xxxv. abs. 

32. 
— , ventilation of mines, vi. 21, 127. 
Laurentian rocks, xxiv. 239. 
Laubiol, J., quote<l, xxxvi. abs. 12. 
Laute, W , quoted, xxxii. abs. 65. 
% Lavas, analyses, xxxiv. 153. 

Lavebick, Robt., quoted, xxxiii. 15, 17, 

18. 
Law of cooling, natiuul, iv. 159 et neq,, 

182-184. 
-^ suits, coal trade, record of, xv. 266. 
I jAWRENCE H. , air-comprejmng machinery , 

Ryhopey xxL 81. 
—, air-vessels in pumpxiig -engines, xxi. 

154-155 et seq. 
— , Blanchet system of raising coal, xxiii. 

90-91. 
— , boiler explosions y xxxii. 218. 
-, Burnett roller-mining wedge, xxxv. 

99-100. 
-, danger of sparks from prickers and 

stemmers, xxxiii. 3 et seq,, 61-62. 
— , differential expansive pumping-engine, 

xxiii. 8-9, 11. 
-, economical working of boilers in 

collieries, xxxviii. 226-226, 227. 
-, electric-lamps, xxxiv. 62. 
-, expansion applied to winding -engines, 

XXV. 209210. 
— , explosion of air-receiver, Ryhope, 

xxxvii. 213214. 
— , feeding of colliery horses, xxxii. 1 12- 

113. 
— , Fowler hydraulic winding -gear, xxiii. 

39-40, 41. 
— , Oowrie mines, Ga/pe Breton, xxvi. 60 

et seq, 
— , Outbal ventilating fan, xxxi. 241. 
— , Haswell m^echamcal coal-getter, xxxiii. 

69. 
— , iron supports in main roads of mines, 

XXX viL 142. 
— , marine-boilers, xxvii. 10-11, 12. 
— , marine-engines, xxiv. 258-259, 260. 
— , mechanical-stoking, xviii. 94 ; xxvii. 

210.-211. 
— , Bigg and MeiUejohn coal-ciUting 

m/JLchine, xxviii. 80, 192-194. 
— , safety-hooks, xxix. 215-217, 231. 
— , steam-boilers, xx. 61-62, 123-124 et 

seq.; plate xxxva. 
— , transmission of power by steam, xxxv. 

162 ; xxxvi. 27-28, 29. 
— , waler supply, xxviii. 180. 
Lawrence colliery, xix. 117, 118, 121. 
Lawrie, J. G., quoted, xxviii. 251. 
Lawriston quarry, section, xi. 69. 
Laws, — , quoted, iii app. 2. 
Laws, H., inclination of boreholes, xxix. 

70-71. 
Laws, Wm., quoted, xxix. 184. 
Laws, W. G. , federation of mining insti- 
tutes, xxxvi. 200. 
— , shrinkage of paper, xxxiv. 181. 



Laws of ventilation, vi. 165-168. 

, physical, iii. 74 et seq. 

Lawson, .Iohn, quoted, xxxii. 75. 
Lawson Main pit, lightning in, xxx. 36. 

mine, xxxi. 159. 
Lawsuits, XV. 266-270 ; xviii. 173. 
Laycock, Jos., quoted, iv. 89. 
Laying dust in mines, xxxvi. 99-102 ; 

plate XV. 

, use of salt for, xxxt 145- 15 A 

Lazy - tongs. Kind - Chaudron boring 

system, xxi. 14, 16. 
Le Ch atelier, — , quoted, xxxvi. abs. 

13. 
Lb Conte, Prof. Jos., quoted, xxxiii. 

53, 54. 
Lb Verribr, — , copper extraction, 

xxxvii. abs. 70. 
Lea and Hunt, coke, viii. 119. 
Leach, C. C, shrinkage of paper, xxxiv. 

175-180 ; plates xxv. -xxxiv. ; xxxv. 44- 

47. 
— , Swete electric safety-lamjp, xxxviii. 18. 
Lead, iv. 63, 64, 91, 94 ; xxxii. 52. 

— and copper-mining, Cumberland and 
North Lancashire, xxxiv. 116-124. 

— measures, xiii. 187-188. 

'— mine, Newcastle exhibition, xxxvi. 
223. 

— mines, xi. 103, 104. 

, Bleiberg , xxxiii. abs. 76. 

, Derbyshire, gas, xxxviii. 69, 67, 69. 

, exhaustion, xiv. 45. 

, Stonecroft and Greyside, xx^'ii. 

1522. 

— mining districts, North of England, 
xiii. 187-199 ; xiv. 9-14. 

, , geological map, xviii. 

plate xiii. 

— ore, Kosedale Abbey district, xxxii. 53. 

— ores, xxi. 255-258 ; xxiv. 242-248 ; 
xxv. 83, 89-91 ; xxvii. 137-139. 

, argentiferous, Sardinia, xxxvii. abs. 

6. 

— production, xxi. 172, 182, 192; xxvii. 
21 ; xxxii. abs. 62 ; xxxiv. 123, 124. 

— smelting, Peru, xxxviii. abs. 11-12. 
, South Wales, xxiii. 248-249. 

— veins, xxvii. 17-18, 19. 
-- works, xxiv. 50-51. 

, Puertollano, xxxiii. abs. 46. 

Leadbitter shaft, section, xxv. 78 ; xxxi. 

207. 
Leaders, xix. 81 ; xxviii. 119. 
Leading coals, cost, xvii. app. i. 5-6, 

22, 31, 40, 52-53, 64-65, 70, 75, 76, 81- 

82, 86, 92, 104, 116, 132-133, 137-138. 
Leadville ore-deposits, xxxiii. abs. 104- 

105 ; xxxv. abs. 7. 
Leaia, xxviii. 16, 17. 
Lean, — , quoted, xvii. 22 et seq. 
Leases, xviii. 173 ; xix. 164-165. 
— , mining, ii. 239. 

— , coal-mines, xv. 178 et seq. 
Leather buckets, xii. 39. 
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Lbaton, Jno., quoted, xxxviii. 190. 
Liebach strata, xxviii. 15, 65. 
LiEBAOQZ, P., quoted, xxxiii. abs. 106. 
LiBBLANC AND LoiSEAU safety-gear, 

xxxiii. aba. 3. 
LiBBOUB, Prof. CI. A., alttratioiut in hye- 

laios, xxxviii. 76a, 76b, 185. 
— , American coal and oil-regions y xxv. 

168, 169-170, 174, 175. 
— , Antrim iron-ores, xxxi. 47. 
— , appointed secretary, xxxvii. 130-131. 
— , breccia gashes and earth shakes, 

xxxiii. 165-174,176-177, 183 ; xxxiv. 

167, 171. 
— , cla^fijica^ion of carbmiiferoiuH straJUy 

xxv. 237 ; xxvi. 48-50, 51, 52. 
— , coal-measures, Catalonia, Spain, 

xxxvi. 3{-41, 117-121. 
— , coal-mining, Neio Zealand, xxxv. 

218-219. 

— , , North Formoaa, xxxiv. 77. 

— , colzaline, xxxv. 67. 
— , conference of delegates of correspond- 
ing societies, British Association 1886 

meeting, xxxvi. 61-63. 
— , correlation of coal-seams of Northern 

England, xxxvii. 22, 23, 127-128. 
— . diainoind rock-boring apparatus, xxx. 

84, 85 et seq. : xxxi. 45. 
— , earth treinors, xxxiv. 167,' 171-172 ; 

xxxvii. 64-66, 67, 112. 
— , electric lamps, xxxiv. 63. 
— , federation of mining institutes, xxxvii. 

167-158 ; xxxviii. 47, 76, 78a. 
— , fire-damp explosions, Pennsyhxinia, 

xxxi. 91, 204-205. 
— , Jtour-dust explosions, xxix. 20. 

— fossils. North Formosa, note, xxxiv. 
M.82. 

- , France, noHhem coal-field, xxvii. 162. 

— , (/cw, metalliferous mines, xxxviii. 72. 

— , geological relations of secondary iron- 
ores, France, xxv. 59-78; plates xxxix. - 
xl. 

— , geology, Redesdale ironstone district, 

xxu. Ill, 128 ; xxiii. 41, 42, 43-44. 
— , great fault at Annstead, xxxiii. 69- 

80. 
— , Harkess rocks, near Bamburgh, xxvi. 

121-128 ; plates xviii.-xix. 
— , improved seismoscope, xxxvii. 112. 
— , inclination of boreholes, xxix. 190, 

191. 
— , intrusion of whin sill, xxvii. 79-80, 83- 

84, 299-300. 
— , jet mining, xxxi. 57, 58, 206. 
— , larger divisions of carboniferous 

system, Northumberland, xxv. 225- 

234 ; plate Ixx. ; xxvi. 48-52. 
— , light mineral oUs, xxxviii. 9-10. 
— , Limhurg coal-field, xxvi. 25, 26, 27. 
— , limestones. South Northumberland, 

xxiv. 133-145 ; xxv. 46-48, 52-56, 57. 
— , little limestone, South Northumber- 

land, xxiv. 73-80, 82-83 ; xxv. 46-58. 



Lebgub, Pbof. G. a., m4inganese-ore, 
Merionethshire, xxxvi. 116, 117. 
-, mechanical effects of blown-out shots an 
neiUilation, xxvi. 103, 107. 

— , minera firestone, xxiv. 155. 

, mineral resources between Rothburv 
and Wooler, xxx. 121-126, 127 ; xxxl 
203-204. 

— , mining, Saarbrucken, xxviii. 65, 66, 
67. 

— , nut ural pits, Belgium, xxiii. 77, 102, 
105, 106. 

— , , Hainaut, xxiii. 95-102. 

— , Netvcastle uxifer supply, xxiv. 94. 
-, non-condu^titig cmjering for steam- 
pipes, xxxi. 84 ; xxxii. 176. 

— , Northumberland limesUmes, xxiv. 147, 
148, 149-160. 

— , Nova Scotia, gypsum, xxx. 67, 68. 

— , Pennsylvania, coal-measures, xxvi. 
2930,31,43-44. 

— , pocket-level, xxvii. 128-129. 

— , present state of knowledge of under- 
ground temperature, xxxi. 69-71, 72-73. 

— , pyrites deposits, Hudva, xxxvii. 49- 
50. 

— , quoted, xxvii. 16 ; xxxvii. 10 : xxxviii 
39. 

— , rapid determiTUition of specific 
gravities, xxxvi. 97. 

~, rock sections, San Pietro, xxxiv. 160. 

— , Russian coal-fields, xxiv. 150. 

— , sections of carboniferous limestone 
series, Northumberland, xxviii. 3-7. 

— , shrinkage of paper, xxxv. 44-46. 

- , South Wales anthroA^te, xxxi. 193-194, 
195. 

— , thimderbolts, xxxiii. 88. 

— , Tkiboulli coal-field, xxxvii. 99. 

- , Transylvania, gold-mining, xxxv. 93. 

-, underground temperature, St. 

Gothard tunnel, xxxiii. 19-34. 
— , variations in faulting of coal, xxxviii. 

54-56. 
— , West Cumberland hcenwiite, xxviii. 

228-229 ; xxx. 29-30, 115-116, 118. 
— , winning of high m^in coal, Gosforth, 

xxxviii. 203. 
Lbbrbton, F., quoted, xxxv. abs. 33, 70. 
Lechner, F. M., quoted, xxxviii. abs. 6. 
Leclanche batteries, xix. 16 ; xxiv. 

165-166, 167. 
Leconfibld's Wyndham pit, xxviii. 114, 

130. 
Lee, Geo., endless chain, Spain, xxxiiL 

187-211 ; plates xvi.-xix. ; xxxvii. 81- 

85 ; plate xx. 
Lee, T., quoted, xix. app. i. 9. 
Leeds 1875 meeting, xxv. 11. 

— ventilator, xxvL 156. 
Leffell turbine, xxxi. 166. 
Legacies, viii. 81. 
Legion of honour, ix. 68. 

Legrand, Ach. , chair sleepers, xvii. 32 ; 
plate iv. 
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Lborand, LoiTis, quoted, xxxi. abs. 15. 
Leouin multitubular-boiler, viii. 65. 
Lehens, iv. 77-78. 

Lehigh, U.S. A., Summit mines, sectioii, 
XXV. 176. 

— coal, iv. 130. 

LsiBius, Dr. a., quoted, xxxv. abs. 26. 
Leicestershire, coal working at Moira, 

X. 161 ; xxxii. 181-190, 221. 
Leithabt, Jnc, quoted, xxviii. 227. 
Lbmaibe-Dodchy gas-indicator, xxvi. 134. 
Lbmielle ventilator, xvi. 30, 50 et seq,, 

67-85; plate xvi. ; xviii. 67-61, 63-69, 

130-131, 133 et seq., 139-147 ; plates 

vii.-xv. ; xix. 2-4, 18, 19, 226-227 et 

seq. ; plate xlii. ; xxvi. 162 et ^eq, ; 

xxvii. 109, 110-111 ; xxx. 274 ; plate 1. 

, Aniche, xxvii. 257. 

for ventilation of mines, vi. 21, 127, 

129-134, 234 ; plates facing 128, 134. 
Lemiebb, — , coal-washer, xxxvii. abs. 

70. 
Lemington ironworks, v. 166 ; xiii. 120, 

124. 
Lengths of boilers, advisable, xviii. 124. 
flame, coal-dust experiments, xxxiv. 

206 et seq, 

stalls, xxi. 7-8. 

tunnels, bridges, and canals, xxxv. 

229. 
Lens, Reumaux coal-cleaning system, 

xxvi. 139-142 ; plate xxi. 
Lens Golliebt Company, xxvii. 168-169. 
Lens collieries, xxvii. 276-278 ; plate 

xxxv.; xxxvii. abs. 71. 
Leo, Emil, quoted, xxiv. 5, 7. 
Leon, cobalt and copper-ores, xxxiii. abs. 

36. 
Leopold coal-seam, section, xxviii. 67. 
Lepidodendron, xi. 172. 
Lepsius, G. B., quoted, xxxiv. abs. 66. 
Les Gombles coal-seam, xxvii. 149. 
Leslie, Pbop. — , quoted, x. 239. 
Leslie coal-seam, section, xxx. 26. 
Lesley, Pbof. — , quoted, xix. 140, 145 ; 

xxiv. 174, 175, 177, 189. 
Lesoinne ventilator, xvi. 60 et seq,; xix. 

227,229. 
Lbsquebeux, Pbof. Leo, quoted, xxxvii. 

abs. 89. 
Lesseps, F. de, Suez canal, viiL 79. 
Letheby, Db. — , quoted, xxiii. 65. 
Letobet ventilator, xix. 227. 
Leulinghem coal-seam, xxvii. 149. 
Levant du Flenu, Belgium, Guibal and 

Lemielle fans, xix. 228-229. 
Level, Lebour pocket, xxvii. 129-130. 
Levelling in mines, xx. SSet seq., 73-79, 

101 ; plates xxxi. -xxxii. 

— instrument, Wagner, xxxii. abs. 74. 

— stajBf for undergroimd work, Linsley, 
xxxv. 69. 

— undergroimd, instrument for, xxvii. 
3-8, 128-129 ; plates i.-ii. 

Levels, xviu. 174, 177-178. 



Levels, list of, iL 282. 

Leveb, Ellis, Lemielle ventUcUar, xvi. 30. 

— , quoted, xxxiv. 189, 296-296. 

Lever clutch lamp, xxxiv. 36-36 ; plate 

viii. 
Lever colliery, pumping-engine, xv. 22, 23. 

— pendulum coimterbalance, xx. 207- 
208 ; plate Iviii. 

Le Vebbieb, — , quoted, xxxvii. abs. 70. 
Levets hydraulic wedge, xxxii. abs- 42. ; 

xxxiii. abs. 91-92. 
Levitt, Abb., LundhUl colliery explosion, 

V. 241. 
L:6vy, Paul, quoted, xxxvii. abs. 31. 
Lewis, Hjbnby, longwall working, 

Annesley colliery, Nottinghamshire, 

xxi. 3-8 ; plates i.-iii. ; xxi. 104-105 et 

seq, ; plates xxv.-xxvi. 
Lewis, L. T., diamond drill, xxiii. 192. 
Lewis, Sib Geo. Cobnewall, quoted, 

viU. 21; ix. 87, 229. 
Lewis, Sib Wm. Thos., fire-damp 

indicator, xxxvi. 73-76 ; plate xii. 
— , quoted, xxxiv. 245. 
Lewis Bum coal-seams, sections, xi. 105, 

112. 
Lewisbum coal, xxxvii. 12, 
Leycett colliery, xxxi. 146. 

explosion, xxix. 143, 164. 

Lias, Cumberland, xi. 195. 

Liassic ironstone, xiii. 114-117, 126-134. 

— ores, XXV. 67-70. 

Library, v. 4 ; xv. 77; xx. 1 ; xxx viii. 

42. 
Licenses to dig for coal, xv. 177, 179, 

180, 182. 
Lickbank, coal-seam, sections, xxxii. 

329, 330, 336, 337, 360 ; xxxiii. 123, 

128, 138, 139. 
Licker coal, ix. 203. 

— limestone, xxxvii. 13. 

— main coal, xxxvii. 13, 18. 
Liddel river, section, xi. 83 ; map, 86. 
Liddell, — , quoted, iii. app. 6. 
Liddell, — , working and ventilation of 

coal-mines, vii. 41. 
Liddell, G. H., Cumberland coal-field, 

xxxii. 359-360. 
— , Whitehaven collieries, xxxii. 363-366. 
Liddell J. M., grew in metalliferoiu 

mines, xxxviii. 72. 
— , gold-fields of De Kaap valley, xxxviii 

171-175 ; plates ix.-x. 
Liddell, John R., finance committee, ix. 

2. 

— , , report, ix. 65-67. 

— , transmission of power by steam, 

xxxv. 169-161 ; plate xxiii. 
Liddell, M., coal prodtiction, v. 12. 
— , quoted, ix. 49, 60. 
Liddell, Sib Thos., quoted, xv. 49. 
Lie and character of strata, viii. 143, 144, 

166-157, 160. 

— of coal-measures, xi. 101-103 ; xxxii. 
321-322, 353-364. 
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Lie of strata, vi. 10, 11, 12, 29-33, 188.191, 

192, 193, 194, 195, 196; viu. 25; xiv. 

28 et mq, ; xv. 72 ; xvii. 78 ; xxiii. 69, 

70, 71-72, 96, 97. 
Ldebau boring, xxx. 88. 
LiiBBiG, Babon, quoted, xi. 170, 173 ; 

xii. 32. 
Ld^ge district, iv. 289, 292. 

— school of mines, xxxiii. abs. 86. 
Ldeth, Holstein, borehole, xxyii. 38 ; 

xxix. 69. 
Li^vin colliery, xxvii. 278-279. 

, fan regulator, xxxv. abs. 72. 

LiAviN CoLLiBBY COMPANY, XX vii. 1 57-158. 
Life assurance, xxxiii. abs. 82. 

— of oil-wells, XXV. 160. 

— saving apparatus in mines, xxxi. 197> 
abs. 14 ; xxvii. 66-57. 

Lift bridges, xxii. 71-72; plates xviii.-xix. 
Lifting and winding, patents for, xvii. 

app. ii. 6-23 ; plates L-ii. ; xviii. 

app. 4 ; xix. app. iii. 40-41 ; xx. app. 

ii. 9-10 ; xxi. app. ii. 9-10 ; xxii. app. 

ii 9-10; xxiii. app. ii. 9-11; xxiv. 

app. ii. 9-10 ; xxv. app. ii. 9-10. 

— of boilers, xx. 54-55. 

— sets, pressure of water columns, xxi. 
49-58, 64-66, 91-103; plates iv.-ix. 

Light mineral oils as lubricants for air- 

compressing machinery, xxxviii. 3-12. 
LiGHTFOOT, I)r.« Bishop of Durham, 

quoted, v. 144. 
Lighting, Belgian mines, regulations, 

xxxiv. 271273, 281-283. 
— , fiery mines, Belgium, royal decree, 

xxix. 129-138. 
— , Prussian mines, regulations, xxxv. 

170-171. 

— and ventilation of mines, xii. 184. 

— mines by electricity, xiv. 71-72. 

— powers of lamps,experiments,i. 332-333. 
Lightning conductors, xxxvi. 47, 48, 49. 

— in colUeries, xxx. 42, 131. 

pit, Kimblesworth colliery, xxx. 

129-132 ; plate xxix. 
, Tanfield Moor, xxx. 31-44 ; 

plates viii. -x. 
, West Thomley colliery, xxxiii. 

81-92 ; xxxvi. 47-49, 86. 
Lignite and brown coal production, xxvii. 

34, 62, 63. 

— mines, Bohemia, xxxii. abs. 29-30. 
Lignites, analyses, xxxiii. abs. 51. 
— , Austria, xi. 195. 

— , France, vi. 78-79. 

— , Fuveau, xxxiii. abs. 49. 

— , India, Riipur, xxxiv. abs. 17. 

— , Istria, xxxiv. abs. 64. 

— , Italy, xxxvii. abs. 37. 

— , Styria, xxxiv. abs. 14. 

, Upper Rhine, ix. 71. 
Lignose, xxvii. 53. 
Liguria, copper, xxxv. abs. 7. 

— , western, carboniferous strata, xxxvii. 
abs. 2. 



Lilleshall, Lloyd ventilator, xix. 5 tt seq. 
Limburg, coal-basin, xxvi. 14-28 ; plates 

iv.-vi. 
— , section, xxviiL 65. 
Lime, ii. 258 ; xi. 72. 
— , compressed, mining coal by, xxxiii. 

13-18, 59-60, abs. 91. 
— , effects of mixture with coke, xxii. 14. 
— , preservation of pit timber, xii. 38, 39. 

— burning, xxxi. Ib5. 

— cartridges, Smith, xxxii. 67. 

— coal, xi. 190 ; plan, 74 ; sections, 75. 

— for neutralizing acid, v. 21-23. 

— industry, Maurienne, xxxiii abs. 86. 
Lime-kilns, xxviL 16 ; xxx. 123. 
Limekilnedge quarry, section, xi. 69. 
Limestone ore-deposits, Almeria, xxxiii. 

abs. 37. 

— water, proposed use of, ii. 38-39. 

— with basalt, xxvi. 125, 126. 
Limestones, iii. 22, 24, 61, 64, 66 ; iv. 94 

V. 33, 44; xiii. 126; xviu. 163-182 

xxu. 113-116; xxiv. 73-83, 133-146 

xxv. 46-58, 83, 87, 226-234 ; xxvi. 48 

52 ; xxx. 123. 
— , Cleveland, xxxii 49. 
— , concretions, xxxi. 224 ; figures, 237. 
— , Harkess rocks, xxvi 121. 
— , India, xxxviii 166-167. 
— , Nova Scotia, xxvi. 87. 
— , percentage of magnesia, xxx. 55. 
— , Kyhope, v. 148 et seq. 
Limited liability act, enrolment of 

Institute, xxi 72. 
Limits of exportation, xxviii. 43. 

Redesdale district, xxii. 111-112. 

Limonite, xxv. 61, 63, 66 ; xxvi. 76, 81, 

84. 
— , analyses, xxvi. 76, 77, 84. 
Lincoln, xxiv. 24, 29, 30. 
Lincolnshire iron-ore deposits, xxiv. 23- 

33, 152, 157-164 ; plates viii. -xi; xxxv. 

130-132, 152. 

, analysis, xxxv. 152. 

, percentage of iron, xxxii 47. 

— limestone, xxxv. 131, 145, 152. 
Lindal Cote mines, xxxi 222. 

— Moor, xxviii. 221, 225, 226. 
iron-mines, xxxiv. 92, 93. 

mines, xxxi 219-220, 224, 226, 

227 ; section, 237. 
LiNDLEY AND HuTTON, collection, iii. 373- 

374 ; V. 64 ; viii. 172. 

, — , housing, xii 41. 

, _, purchase, v. 161-162, 226. 

, — , report of committee,xxv. 1-3. 

— , fossil flora references, xii. 209- 

212. 
— , illustrations of fossil plants, 

xxvii 99, 284. 
Liud anemometer, iii 167 ; x. 208, 236, 

'238; XV. 104, 105. 
Lindsay, Miss, quoted, xv. 69. 
Lindsay, C. S., quoted, xxx. 273. 
Lindsay, W. S., quoted, xv. 262. 
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LiNDStTBdM, Axel, quoted, xxxiii. abs. 

63. 
Lingan basin, xix. 148, 149, 151 ; xxiv. 

174, 177, 186, 192.193, 196; 8ection,216. 

— coal-seam, xix. 149, 161. 

— main coal-seam, xxiv. H'-', 183, 189, 
194, 196, 200. 

— , section, analyses, and gas 

production, xxvii. 224. 

— mines, xxiv. 200-201. 

Linedale mines, prevention of over- 
winding, xxix. 23S, 

Links in pit chains, breaking of, xi. 161. 

Linnbridge ford boring, section, xi. 67. 

LiNSLBY, Ja$i. R., quoted, xxxv. 69. 

LiNSLEY, R., improved levelling staff for 
underffround work, xxxv. 69. 

Lintz colliery, xiii. 46. 

LiPGABT, Captain, quoted, xxxvii. 90. 

Lippe, river, coaJ district, xxvi. 16. 

Lipwood, xxiv. 137. 

LiSBET, A., quoted, xxxvi. abs. 46. 

LiSHMAN, Wm., Baatier chain jmmpy 
XV. 136. 

— , day of meeting, xvi. 132. 

— , direct-acting ptimping and windin^- 
enginea, xv. 34, 35, 121 et seq. 

— , electric signals on underground 
engine-planes, xxiv. 165-167. 

— , explosion and standing fire, Newbottle 
colliery, xv. 99-102, 144, 145. 

— , longwall system of working coal, xvi. 
45-48, 107 et seq. 

— , Ormerod safety -link, xvii. 114. 

— , printing of papers in advance, xvi. 
132. 

— , pumping-engines, Newton Cap col- 
liery, XV. 131-133. 

— , quoted, xix. app. i. 7, 13. 

— , safety-hooks, xix. 232-233. 

— , smoke-consumers, xvii. 66-67 et seq. 

— Sivan electric safety-lamp, xxxv. 55. 
— , tail-rope committee's report, xviii. 61, 

62. 
LiSHMAN AND YouNG, compresscd-alr 

locomotives, xxxii. 9 ; xxxvi. 221. 
List, Dr. K., quoted, xxxiii. abs. 78. 
List of coal-fields, France, vi. 48, 73. 

— t- collieries, ii. 264-267, 269, 282, 
284-287 ; xv. 224. 

, abstract, iii. app. 1-8. 

, Cumberland and North Lanca- 
shire, xxxiv. 102, 103, 104, 115. 

, Formosa, xxxiv. 72. 

colliery companies, Northern France, 

xxvii. 162-162, 163. 

iron-mining companies, xxxiv. 93, 

94. 

localities for iron -ore, xxvi. 86. 

mines, xxv. 92-93, 96. 

Literary and Phidosophical Society, 
vote of thanks to, xxi. 82 ; xxx. 159. 

Literary work, xxix. 108, 109. 

Lithanthrax or coal, xii. 164. 

Lithofracteur, xx. 221-222. 



Lithomarge, xxx. 107 et seq. 
— , analysis, xxx. 110; sections, 113. 
Littermont, section, xxviii. 66. 
Little Bavington coal, xxxvii. 1 2. 

— Brand'Or, xix. 166, 158; xxiv. 179, 
194. 

— coal, xxxiii. 133 ; xxxvii. 15. 

— Howgate coal, ix. 203 ; xxxvii. 1 3. 

— limestone, xiii. 186; xiv. 9-11, 
43, 70; xviii. 169; xxiv. 133, 135, 
137 ; xxv. 47 ; xxviii. 4, 6, 6 ; xxxiv. 
130 ; section, 136 ; xxxvii. 12, 17- 

and its accompanying coal, South 

Northumberland, xxiv. 73-83 ; plates 

xiv.. XV. ; xxv. 46. 
coal, xiii. 186 ; xxiv. 74, 76-77, 78, 

79, 80, 133, 141 ; xxv. 47, 48, 56 ; 

xxvii. 16, 17. 

— main band coal-seam, sections, xxxii. 
327, 329, 330, 336, 337, 350. 

coal-seam, xxxiii. 122, 126, 134 ; 

section, 138. 

— sill, xxviii. 1C6. 

— Tracey coal-seam, xiii. 38. 

— vein coal-seam section, xxxi. 195. 

— whin sill, xxvii. 77. 

— whirlstone, xxviii. 126, 127, 129, 130, 
131, 134. 

— wonder seam, xxxvii. 7. 

Littleshield coal, xxxvii. 1 2. 

Livadia steamship, boilers, xxx. 267. 

LiVEiNO, E. H., detection and measure- 
ment of inflammable gas, xxviii. 167- 
170 ; plate xxxiv. 

— , detection of inflammable gases, xxvii. 

287-289, 290 et seq.; plate xxxix. 
— , gas indicator, xxix. 176 ; xxxv. 240. 
— , machine for testing anemometers, 

xxx. 276-277 ; plate xlviii. 
— , Translyvania, gold-mining, xxxv. 81- 

93. 
Liverpool, Canada dock, central press 

swing-bridge, xxii. 67. 
— , casualties in coal cargoes, xxv. 135. 
— , Waterloo dock, swing-bridges, xxii. 

68. 
— , waterworks, pumping, xvi. 137-138 ; 

plates xxxv. -xxxvi.; xvii. 24-25; xxi. 

97, 126-127, l2Setseq. 

— and Manchester railway, viii. 61, 57- 
58, 5964. 

LiVERSiDGE, Pkof. — , quoted, xxxvii. 

149. 
Livertou colliery, ventilating fans, xxvi. 

154 et seq. 

— mine, gas, xxxviii. 71. 

LiVESEY, Clegg, direct-actiiig pumping 

and winding -engines, xv. 33. 
Livingstone, Wm., evidence on boiler 

explosion, iv. 44-45. 
Llanelly, xxiii. 243 ; xxxi. 179. 
Llanidloes, Van mine, gas, xxxviii. 64. 
Lloyd, G. B., quoted, x. 202, 2 3. 
Lloyd ventilating fan, xix. 5-8 ; plates 
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Lloyd's cove coal-seam, xix. 155, 156 ; 

xxiv. 179, 183, 184, 193. 
Llwynpia colliery, air crossings, xxxi. 

15 ; plate i. 
Llyn CfiddewMawr, xxxvi. 106, 111, 112. 

— Cwmmynach, xxxvi. 105, 113. 
Lljndu coal mixed with Warora, xxxviii. 

86. 

Loading and screening coals, Hick patent, 
xxi. '^95-298; plates xlvii.-xlviii. 

unloading pit cages. Fowler appa- 
ratus, xxiii. 29-41 ; j^ates xi.-xiv. 

— coke ovens, method, viii. 1 18. 
Lobsann, bituminous beds, xxxiv. abs. 67. 
Local meeting, proposed, xiv. 1, 8-9, 27, 

37. 

— names of rocks, xxxii. 322. 

— sales of coal, x. 66, 67-70. 

— taxation, rating of mines, xxiii. 117- 
133, 137-141, 145-152, 154-158. 

Locality of Federated Institute, xxxvi. 

170-171 ; xxxvu. 165. . 
Loch Katrine waterworks, xxiv. 52, 53, 

5657, 92, 93. 
Lock, A. G., quoted, xxxiii. 114. 
Lock, Cuvelier safety-lamp, xxxvi. 51-54; 

plates vii.-viii. ; xxxvii. abs. 1. 
— , Marsaut safety-lamp, xxxiv. 162. 
Locke. Joseph, death, ix. 1-2. 
— , memoir, ix. 56-64. 
— , quoted, viii. 62-64 ; x. 22; xii. 195; xv. 

253. 
Lockinffhem coal-seams, xxvii. 149. 
Locks, for safety-lamps, xiii. 2-3 ; xxxiv. 

162 ; xxxvi. 51-54 ; xxxvii. abs. 1. 
Locomotive boilers, xxx. 73-74 ; plates 

xvi.-xviL 
, explosions, xxix. 36, 38, 41, 95 et 

seq, 

— engines, IL 109 ; viii. 48-51, 59, 66 ; 
xii. 176, 195 ; xv. 221 ; xxxvi. 133. 

Locomotives, hot water, xxxiii. abs. 45. 
— , underground traction, prize offered, 

xi. 89. 
Locust mountain, U.S.A., section, xxv. 

176. 
LoczY, L., quoted, xxxiv. abs. 32. 
Lodge, Wm., LundhUl colliery explosiwiy 

V. 238. 
LoDiN, — , quoted, xxxiii. abs. 34 ; 

xxxiv. abs. 45. 
Lofthouse, XXXV. 117. 
— , haulage appliances, xxL 95. 
— , ironstone-mines, Cooke ventilator, 

XX vi. 152 et seq. 

— , , portable engine, xvi. 97. 

Lo«AN, Sir W. E., quoted, xi. 167 ; xix. 

115, 126, 128; xxiii. 171, 174; xxvii. 

233 ; xxx. 56, 61. 
--, Nova Scotia, Pictou county, geo. 

logical map, xxvi. plate viii. 
Logan, W., experiments with cocU-dvsty 

xxvui. 156-158. 
— , feeding of colliery horsesy xxxii. 165- 

160, 174. 



Logan, W., longioaU working, East HetUm 

colliery y xxv. 260. 
— , mining coed by compressed lime, xxxiii. 

17, 18. 
— , pressure of gas in solid coal, xxx. 258. 
— , reg^Uaiions for membership, xxvi. 144. 
— , safety-hooks, xxix. 201-214, 218; 

plates xxxiv. -xliii. 
Logarithmic tables, use of, xx. 30. 
Logarithms, properties of, xxxiv. 139. 
LoHEST, Max, quoted, xxv. abs. 57. 
LoHMANN, H., quoted, xxxviii. abs. 56. 
Loire coal-field, vi. 37, 87. 
LOLLING, H., quoted, xxxiii. abs. 6. 
LoMMEL, G. T., quoted, xxxi. abs. 44. 
London, coal imports, x. 72. 
— , — under, xxxiii. abs. 27. 
— , 1876 meeting, Lindsay Wood's 

address, xxv. 189-199. 

— and Southampton railway, ix. 58. 
Londonderry, Lady F. A. Vane, 

quoted, iii. app. 1. 
Londonderry, bridge over Foyle, xxii. 

65. 
— , Nova Scotia, xxvi. 77-79. 
— , , mines and ironworks, xiv. 18, 

21, 22, 24. 
Long Beach coal-seam, xix. 147; xxiv. 

175, 189. 

— joints, xi. 85. 
Longhirst top seam, xxxvii. 7. 
Longridoe, — , ii. 51, 76-77 ; xxxvii. 95. 
— , Cleveland ironstone, vi. 8. 

— , quoted, x. 8, 14, 15. 

Longridge, Henry, ii. 97. 

— , New South Wales coal -afield, vi. 22. 

Longridge, H. G., iii. 54, 55, 234. 

— , Chalybeate mine waiers, v. 22. 

— , Erekli and Rodosto coal-fields, iii. 54 
et,seq., 61-73, 234. 

— , safety-cage, iii. 226. 

Longridge, J. A., ii. 7, 16 et seq, 

— , action of a jet of steam, as a motive 
power, for the purposes of ventilation, 
i. 35-62, 210 et seq, 

— , changes in condition of air in mines, 
iv. 203-259. 

— , choke damp and means of counter- 
acting its effects, ii. 35-46, 78 et seq.; 
97-98. 

— , committee on ventilaiian, v. 23. 

— , copyright of papers, v. 2. 

, discussion of papers, v. 8. 
, mining surveys, iv. 264. 

— , position of and loss of temperature in 
upcast shafts, iv. 147-189. 

— , round and small coal, v. 11. 

» sinking through sand, v. 149. 

, swing-door, i. 235-236. 

, ventilation ofminesy iv. 12 et se^/. 
- , working thick and thin seams, v. 7. 
Longridge, J. D., quoted, xi. 42. 
Longridge, Jas. G., vi. 3. 
Lonoridge, Robt., quoted, xi. 42. 
Longridge, R. B., quoted, xx. 55. 
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LoNOSiDGE, RoBT. W., Httton colliery 
explosion, ix. 160- 162. 

— , quoted, ix. 91. 

LoNGU^TT, M., quoted, xxxiv. abs. 70. 

Longwall working, iv. 194 et seq,; v. 7, 8, 
19 ; xii. 65, 66 ; xvi. 42, 45-48; plates 
ix..x.; 107-112; xvii. 56 et seq,, 83 et 
seq,, 108 et seq, ; xviiL 162 ; xix. 27-39, 
86-88 ; plates ix.-x. ; xxiii. 220-221, 
264 ; xxvii. 92 ; xxviii. 39-40 ; plans, 
65; xxxi. 19-20, 182; plates x.-xi.; 
xxxiiL 158-159 ; xxxiv. 76 ; xxxv. 235, 
236 ; xxxviii. 31. 

, Annesley colliery, xxi. 3-9, 104- 

111 ; plates i.-iii., xxv.-xxvi. 

, Derbyshire and Nottinghamshire, 

X. 117, 127-131, 137 et seq,, 155 et seq, 

, East Hetton colliery, xxv. 261- 

260 ; plates Ixxv.-lxxvi. ; xxvi. 64-69 ; 
plate yiia. 

, Framwellgate colliery, xii. 39. 

, Moira, x. 162-166, 167 et seq.; 

xxxii. 183 et seq,; plates xvii.-xviii. 

, Shildon lodge, viii. 93-94. 

, ventilation, xxxi. 17-18 ; plates vi.- 

ix. 

, — , goaf, xviii. 157 et seq. ; plate xl. 

, Warora, xxxviii. 129-130. 

Long work, Yorkshire coal-field, x. 130. 

, sketches, ii. 244, 246-247 ; 246-248. 

Longwitton bottom coal, xxxvii. 13. 

— top coal, xxxvii. 13. 

Longy Heugh dyke, ix. 191, 194. 

Loose needle, survejring with, xxxi. 33-40. 

Loraine, Cape Breton, xxvi. 85. 

LoBD, J NO. S., quoted, xxxv. abs. 32. 

Lord Crewe's Trustees, quoted, xxxiii. 
74. 

Lord's Field colliery, Broadbent safety- 
cage, xix. app. i. 6. 

Lords of Admiralty, quoted, iii. 72. 

LoRiNG, F. Crooke, quoted, xxxiii. abs. 
36. 

Lorraine ironstones, xxxiii. abs. 79-80. 

Lorway coal-seam, xxiv. 177, 196, 208. 

LosH, Wm., quoted, viii. 63, 64. 

LosH, Wilson, Bell and Co., quoted, 
iii. app. 8 ; v. 171, 186 ; xxxvi. 
133. 

Loskey Beck, section, xxxii. 61. 

Loss in working-up ores, xxxi. 164, 167. 

— of heat in products of combustion, 
xxxvi. 140. 

from steam-pipes, xxxi. 79-80 et 

seq.; xxxii. 38 et seq,; xxxvi. 14 et 
seq. 

life, coal-mines, xxxv. 71-78, 101. 

~ , Merchant navy, xxviii. 200-201. 

— , mines, xxviii. 198-204. 

, Royal navy, xxviii. 201. 

strength in heated iron-wire, viii. 

181-184. 

— — temperature in upcast shafts, iv. 
147-189, 263 et seq, 

Lotta gold veins, assay, xxxv. abs. 10. 



LoTTi, B., quoted, xxxvii. abs. 36. 
Loughs, xxviii. 121, 146, 147 ; figures, 

156 ; xxxL 217, 226-228, 230, 231, 237 ; 

fiffures, 237. 
Louisburg, harbour, xxiv. 188, 192. 
— , railway, xxiv. 176. 
Louisiana, quicksilver, xxxv. abs. 41. 
Louvre boards in ventilating fans, xix. 6, 

7,8. 
LoWjWm., coal'ioashing apparatus, xv.64. 
Low Bottom Band coal-seam, section, 

xxxii. 324, 348. 

— Dean limestone, ix. 188, 189 ; xxxvii. 
13. 

— Fogrigg, section, xxiv. 136, 136, 137. 

— Fumess, xxxi. 211-212. 

— main coal-seam, ii. 263, 272 et seq.; iii. 
16, 23; iv. 143, 273; v. 119; xiii. 73- 
79, 126, 220, 221, 225 ; xiv. 28-30, 33 ; 
xxxvii. 6, 7, 126. 

, Burradon, viii. 161. 

, coal-getting, Haswell, xxxiii. 

39-41, 44-53. 
, gas, Elemore, xxx. 163, 165- 

166, 226 et seq. 

, Hartley, xi. 143 e^ seq. 

, horizon of, xxxvii. 161-153 ; 

plates xxxvii. -xl. 

, nip out, xxxviii. 65. 

, pillar working, viii. 88 et seq,; 

ix. 27-28. 
, WaUsend, v. 136. 

— Mere Beck lead-mine, xxxiv. 120. 

— Moor iron, xiii. 131. 

— Point, Nova Scotia, xix. 148-150, 155 ; 
xxiv. 178. 

— pressure boilers, xx. 50. 

— Teppermoor, section, to Glcndue, 
xviii., plate xliv. 

LowDEN, Geo., Hetton coUiery explosion, 

ix. 98-100, 110. 
Lower carboniferous conglomerate, xxxi. 

162, 213 ; sections, 237. 

formation, xxvi. 49, 50, 52. 

, North of England, xxxvii. 4, 12- 

13. 
, Western Newfoundland, xxiii. 

167-176 ; plate xxxv. 

limestone, xxx. 66. 

— , marine, Newfoundland, xxiii. 

167-171. 

rocks, xii. 167-158. 

shales and limestones, xxxi. 213- 

214 ; sections, 237. 

— coal-measures, x. 108-110; xi. 134; 
xxvii. 89, 91, 93, 94; sections, 97; 
xxxu. 321-322, 343-346, 347-348, 355. 

, Scotland, xxxvii. 127-128. 

— Congo, geology, xxxviii. abs. IS, 54. 

cretaceous ironstone, xxiv. 30-31 ; 
xxxv. 141-145. 

— - DamiidA series, xxxii. 150, 161. 

— estuarine series, xxxv. 125, 128, 135 ; 
section, 146. 

— five-quarter coal-seam, ii. 217. 
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Lower Greensand, xxxv. 143, 145. 

— level anthracite seam, xxxi. 178, 189 ; 
section, 195. 

— Lias clay, analysis, xxxv. 156. 

iron-ores, xxiv. 24-27; xxxv. 108-113. 

— limestone shale, xxxiv. 127, 136 ; 
sections, 136. 

— Middle Saarbriicken group, xxviii. 22- 
23 ; sections, 65. 

— Muschelkalk, xxviii. 13, 14, 65. 

— Oolite, iron-ores, xxiv. 28-30; xxxv. 
124-139. 

— Pennant series, xxiii. 208-209. 

— Permian breccia, xxxi. 229, 230. 

— rock vein coal-seam, section, xxxi. 
195. 

— Rothliegende, xxviii. 15, 66. 

— Saarbriicken group, xxviii. 18-22 ; 
sections, 65. 

— seam, xxx. 8, 11 ; sections, 26. 

— Silesia, coal-mining, xxxviii. abs. 17. 

, coal-production, xxvii. 28, 32. 

Lowick, ix. 211 ; xxxiii. 76, 76. 

— lime coal, xxxvii. 13, 18. 
LowTHBR, Sib Jas., quoted, xxxiv. 103, 

104. 
LowTHEB, Sib Jnc, quoted, xxxiv. 101. 
Lowling, xxxiv. 129. 
Lubricants, mineral oil, xxi. 291-294. 
— , Ryhope air-receiver, xxxvii. 197. 
Lubrication of air-compressing machinery 

with light mineral oils, xxxviii. 3-12. 
coal-tubs, XXV. 215-223 ; plates Ix.- 

Ixix. ; xxvii. 8-9 ; plate iii. 
Lubtheen, boring for salt, xxx. 99. 
Lucas, J. ^ federation of mining institutes, 

xxxvii. 161. 
Ludbbs, Richd., quoted, xxxviii. abs. 16. 
Ludus, XXV. 68. 

Ludworth colliery, water feeders, xii. 23. 
Luebtheen boring, xxxiv. abs. 62. 
LuEO, H., quoted, xxxviii. abs. 3. 
LuBBMANN, Fb., quoted, xxxiii. abs. 87, 

89. 
LChbio method of coal-washing, xxix. 

159-171 ; plates xxv.-xxxi. 
Lumachello, xxv. 70. 
Luminous paint, xxx. 24. 



LuMLEY bobbin, xxxiv. plate iii. 
Lumlev colliery, xiii. 76 ; section, 76. 
— Park coal-mines, xv. 195. 
Lummerschieder coal-seam, section, 

xxviii. 66. 
Lumpsey mines, sinkings, xxxi 1, 111- 
114 ; plates xvi. -XX.; xxxv. 114. 

, working ironstone, xxxvi. 67-72, 

121 ; plates ix.-xi. 
Lunar attraction, xxxiii. 180. 
Limdhill colliery, broken workings, xxxi. 
17 ; plates iii., vi. 

, explosion, v. 231-274; section, 

231-232; plan facing 235; vi. 113-127, 
204-213 ; diagram of workings, 205. 

, plan of workings, xviii. 160 ; plate 

xli. 

, workings, vii. 82, 83. 

Lunel iron-ore, analysis, xxv. 76. 
Lunenburg, Nova Scotia, xxxi. 151, 153, 

155, 158, 162. 
LuPTON, Pbof. a., advantages of 

mechanical ventilation., xix. 233 et seq, 
— , Grafton Jones coal-getting machine, 

xix. 239-243 ; plates xliv.-xlvi. 
— , quoted, xix. 45. 
LuFTON lubricator, xxv. 220 ; plate 

Ixvi. ; xxvii. 8 ; plate iii. 
Lutraria, Formosa, xxxiv. 81. 
LuTTEBMANN, — , quoted, xxxviii. abs, 

12. 
LxjTTGEN, E., quoted, xxxvii. abs. 42. 
LuuYT, N., quoted, xxxiii. abs. 100, 107. 
Luxemburg, iv. 296, 297, 298. 
Lyall, — ', quoted, xxi. 43. 
Lybll, Sib Chas., quoted, xi. 164, 167, 
169 173 ; xiii. 101, 163 ; xxxi. 151 ; 
xxxiii. 169-170. 
Lyell-Bbown, H. Y., quoted, xxxv. 

abs. 24. 
Lying cheek, xxviii. 124, 128. 
Lyon, R. B., non-conducting composi- 
tion, xxix. 8. 
Lyons pit, Hetton colliery, ix. 95. 

, Newton Cap, pumping-engines, xv. 

121 et seq., 131-133. 
Lypes, xix. 131. 
Lysons, D. and S., quoted, xxxiv. 91. 



M. 



Mabow, Nova Scotia, xxiv. 180. 
Macan colliery, xix. 117, 118, 121, 122. 
McAulay coal-seam, Cape Breton, xix. 

146, 159-160 ; xxiv. 176, 176, 189, 198- 

1 99, 205 ; xxvi. 65 et seq. 

, gas production, xxvii. 222. 

— r — — , section and analyses, xxvii. 

221. 
McBean coal - seam, analyses, xxvii. 

232. 
MacCabthy, S., Lloyd ventilating fan, 

xix. 5-6. 
McClabty, Messbs., quoted, xxxi, 18?. 



McCbbath, Andb. S., quoted, xxxiv. 

abs. 21. 
McCuLLOCH, H., quoted, xxxv. abs. 59. 
Macdebmott and Williams, perforator, 

XX. 66 et sfq.; plate xxx. 
Macdonald, — , quoted, xxxviii. 98. 
McDouGALL disinfecting powder, v. 

263, 265. 
Macfablane, D., quoted, xxxv. abs. 59. 
Macfablanb, Jas., quoted, xxxiii. 119. 
Macfablane, T., quoted, xxxviii. 65. 
McGiLL disconnecting hook, xix. app. i. 

16-17 ; plate xvii. 

8 
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McGregor seam, xix. 124, 134-135. 
Machine and hand driving, xxxi. abs. 
45-47. 

— borers, xxxi. abs. 27. 

— drills, xxxi. 164. 

— rivetting, xviii. 4-6, 9-18. 
Machine Tunnelling Company, quoted, 

XX. 221. 
Machine ventilation, vi. 145. 
Machinery, xv. 207, 208, 209, 210, 212, 

216, 221. 
— , New Zealand coal-mines, xxxv. 179, 

181, 192-194, 201, 203, 205, 206, 208, 

211-212. 
— , stone-cutting, xxxv. abs. 21. 

— in collieries, xxxiii. 156. 
Macearski compressed-air locomotives, 

xxxii. 9. 
McKay, Alex., quoted, xxxiv. abs. 34; 

xxxv. 175, 178-180, 186. 
McKellar, H. S., quoted, xxxv. abs. 

59. 
McKellar, Peter, quoted, xxiv. 243. 
McKellar vein, xxiv. 248. 
Mackenzie, E., quoted, xxxvii. 9. 
Mackenzie, John, quoted, xxxviii. abs. 

61. 
McKenzie hematite, xxvi. 82. 
McKerrow, J., quoted, xxxv abs. 59. 
McKinless, Jas., gauzeless safety-lamp, 

xxxvii. 69-72, 73-74 ; plate xviii. 
Mackworth, Herbert, improvements 
' in boring for minerals, wells and 

shafts, ii. 57-66. 
— , quoted, i. 68-69, 270 ; viii. 114, 119, 

124 ; xu. 63. 
— , safety -lamps, ii. 51-54. 
— , Waring coal-cutting machine, ii. 

67-69. 
— , water as a ventilating power, ii. 71- 

73, 101. 
Mackworth & Rogers coke- kilns, viii. 

113. 
Mackworth railway coke-oven, ix. 43- 

44 ; figures, facing ix. 43. 
MacLaren, — , quoted, xi. 166, 169 ; 

xii. 31. 
McLaren, B. N., quoted, xxxvii. 85. 
McLaren, J. M., quoted, xxxv. abs. 

59. 
McMuRTRiE, J., Rwman cocU-Jields, xxiv. 

21. 
Macnab, Dr., quoted, xxxvii. 9. 
Macquekn, J. W.', quoted, xxxvi. 104. 
Macrae safety-lamp, experiments with, 

xvii. 19. 
McRuRY coal-seam, xix. 146 ; xxiv. 175, 

177, 189. 
McVlCAR chain works, experiments on 

wire-ropes, viii. 17. 
Madagascar, coal, xxxviii. abs. 69-70. 
— , geology of, xxxvii. abs. 14-15. 
Maddison, Ralph, quoted, x. 248. 
MaddisON, Thos., evidence on boiler 

explosion, iv. 48. * 



Maddison, Wm., Luiidhifl colliet-y 

txplosiouy V. 243-245, 249 et Heq, 
Maddison, W. P., direct -actiny pu7npiny 

aiid mnding-engiiieAfXv, 28 et seq, ,40-41. 
— , quoted, xv. 141. 
Maddox, Jas., and Jno., Burrtuion 

colliery explomon, viii. 164. 
Madrid mining exhibition, xxxiii. abs. 46. 
Mabstra, — , quoted, xxxviL 29, 49. 
Magdalen Islands, xxx. 54, 58. 
Magnesia in iron-ore, xxvii. 132. 
Magnesian cements, accidents with, 

xxxvi. abs. 23-24. 
, analyses, xxxvi. abs. 23. 

— limestone, iii. 22 ; v. 44 ; vi. 12 ; xi. 
81, 101, 102 ; xiu. 44, 45, 93-95, 97, 
98, 100-103, 169, 170, 171, 177, 222, 
224 ; XV. 16, 17 ; xxi. 265, 266, 268 ; 
XX viii. 117, 118; sections, 155; xxxi. 
218; sections, 237; xxxiii. 165, 166, 
169, 171. 

, Durham, xiii. 205-213 ; map, facing 

205 ; xiv. 28-34. 
, — , map, V. 117; sections, 119, 

122, 128. 

, Maryport, xi. 180. 

, outcrop in Midlands, x. 118, 138, 

150, 151. 

, salt water in, xiii. 201-202. 

, Seaton Carew boring, xxxviiL 21 

et seq. 

, sinkings through, xiii. 106-107. 

, water from, xxx. 264. 

Magnesium carbonate as a non-conductor 

of heat, xxxvii. abs. 42. 
Magnetic bricks, xxxiii. abs. 54. 

— compass, disadvantages of, xx. 98-99, 
104. 

, prospecting with, xxxiii. abs. 25. 

, use of, xxxiv. abs. 35. 

— ejBfect of iron in mines, xx. 46, 47. 

— iron-ore, v. 207-209; xxiii. 169, 171. 

— ironstone, xiii. 143-144 ; xxxii. 44, 45. 
, Rosedale Abbey, xix. 193-200 ; 

plates xxxiii. -xxxvii. 

— ores, vi. 9, 189, 191, 196 ; xiv. 20, 21. 
, prospecting for, xxxiii. abs. 25. 

— properties, vii. 89. 
of ore, vii. 1(X)-101. 

— quarry, Rosedale, xxxv. 126, 128 ; 
section, 145. 

— water-gauge, iv. 42. 

Magnetism in iron tubes, xxix. 189-190^ 
Magnetite, xxvi. 71, 72, 74-76, 85. 
— , analyses, xxvi. 72, 75. 
Magneto-electric gas detector, xxvii. 287 

et aeq. 
Magnetometer, Newall, xx. 108-109. 
Magnus, — , quoted, iii. 176, 179 et aeq. 
Main band, vii. 87, 88. 

— — coal-seam, xxxiii. 121, 123-126, 
128, 131-133, 135, 147, 148; xxxiv. 
102, 109, 111 ; xxxv. 225. 

, sections, xxxii. 323, 326, 327, 

339, 348, 349, 363, 366. 
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Main block, Cleveland, xxxv. 117 ; sec- 
tions, 145. 

Main coal seam, ii. 151-152, 154, 215, 
262-264, 271 ; iv. 273 ; ix. 204, 208, 
-.09, 218, 220, 223-225 ; x. 45 ; xi. 73; 
sections, 73, 75 ; plan, 74 ; sections, 
xiii. 75, 77, 207-209, 213; xv. 234, 
237; XXX. 125; xxxvii. 6, 7, 13, 15, 20, 
126 ; xxxviii. 55. 

, Formosa, xxxiv. 74. 

, Haswell, coal-getting in, xxxiii. 

53-54. 

, Moira, two systems of working, 

xxxii. 181-190 ; plates xiv.-xxiii. 

, pillar working, viii. 88 et seq. 

, West Auckland, v. 20. 

— drifts, vii. 83. 

— hard coal-seam, x. 118. 

— ironstone band, Cleveland, pillar 
workings viii. 88 et seq. 

— roads of mines, iron supports, xxxvii. 
135-143 ; plates xxx. -xxxii. 

, steel supports, xxxvii. 221- 

244; plates l.-li. 

— rope, iii. 279. 

— seam, xix. 116, 123, 155, 158. 

, Cleveland, v. 18»», 189, 193, 195, 

198, 198, 201, 202, 204, 205. 

— soft coal-seam, x. 119. 

— stone coal-seam, section, xxxii. 330. 

— vein, xxvii. 18. 
Maintenage, xxvii. 179. 
Maitai formation, xxxv. 186. 

Maitulnd, J. p., quoted, xxxv. abs. 59. 
Maize beck, xxi. 252. 

— for horses, xxxii. 76-77, 112-113, 155, 
161 et seq. 

Majendie, Col., quoted xxxiii. 8. 
Makonjwa Range, Transvaal, xxxviii. 

171. 
Makuc, E., quoted, xxxiii. abs. 76, 97. 
Makum coal-fields, xxxviii. 158. 
Malacca, tin-mining, xxxvi. abs. 3. 
Malachite, xxv. 82. 
Malagarh hill, Kawassa, manganese, 

xxxviii. 79. 
Malange iron-ore, analysis, xxv. 76. 
Malay Archipelago, tin, xxxv. abs. 57. 

— peninsula, geology, xxxvi. abs. 3. 

— tin smelting furnace, xxxvi. abs. 6. 
Malk, M., quoted, xxxv. abs. 53. 
Malherbe, K., quoted, xxxiv. abs. 68, 

78. 
Maussabd-Taza, M., quoted, xxxv. abs. 

64. 
Malkowitz boring, xxx. 88. 
Mallard, E., experiments on pressure oj 

gas in solid cocU, xxxii. 123-132. 
Maixabd and Le Chatelier, quoted, 

xxxiii. abs. 39, 69, 102; xxxvi. abs. 13. 
Malleable iron, xiii. 149-155. 
Mau^et, F. R., quoted, xi. 25 ; xxxii. 

abs. 1 ; xxxiii. aos. 30 ; xxxiv. abs. 15, 

76 ; xxxvii. abs. 48. 
Malting, xxxi. 185. 



Malvern hills coal-seams, New Zealand, - 

xxxv. 197. 
Mammalian remains, Styrian coal, xxxvii. 

abs. 01. 
Mammatt, J. E., quo ed, xix. app. i. 6. 
Mammoth coal-seam, xiii. 33, 34, 38 ; 

xxxviii. abs. 5. 
Management of English collieries, xxxi. 

14. 

— of colliery horses, xxxii. 61-116, 154- 
174 ; plate xii. 

Manby, Col., (^^uoted, xxi. 289. 
Manchester, boiler explosions, xxxii. 191, 

195 ; plates xxiv., xxvi. 
— , proposed meeting at, xiii. 21 7 . 

— and Liverpool railway. Rocket loco- 
motive, viii. 63. 

— canal, xxxv. 229, 232. 
Manchester Geological Society, 

xxxvii. 158. 
Manchester meeting, 1865, xiv. 37> 67-69, 

91, 101, 107 et seq., 133 et seq.; xv. 

13, 19, 81, 99, 103, 107. 
Man-engines, xxvii. 181, 183. 
Manganese, annual production, xxi. 173, 

183, 193. 
— , effect of, in blast-furnaces, xiii. 139- 

140. 
— , effects of mixture with coke, xxii. 

14-15. 

— deposits, Belgium, xxxiv. abs. 37. 
, Bosnia, xxxviii. abs. 66. 

— — , Caucasus, xxxviL 96. 

, Central India, xxxviii. 79. 

, Moravia, xxxv, abs. 14. 

, Sardinia, San Pietro, xxxiv. 145- 

168; plates XX. .xxiii. 
, Transcaucasia, xxxiii. abs. 60. 

— in iron-ore, xxiv. 158, 160, 161; xxvii. 
132. 

— ore, xxv. 83. 

, Merionethshire, xxxvi. 103-117 ; 

plates xvi.-xix. 

— ores, origin of, xxxv. abs. 42. 

— oxide, V. 202. 

— production, San Pietroi xxxiv. 156- 
157. 

— septaria, xxxv. abs. 14. 
Manganiferous iron-ores, Pyrenees, 

xxxiii. abs. 30. 

, Rancio, xxxiiL abs. 107. 

Mangotsfield coal-seams, xxvii. 90, 92- 

93. 
Manhattan steamer, xviii. 44, 114. 
Manilla ropes, xxxi. abs. 17, 18 ; xxxiv. 

abs. 55. 
Manipnr, minerals o'*, xxxiii. abs. 31. 
Manor Wallsend colliery, xv. 218. 
Manufacture of coke, xxii. 3-'J0, 81 et 

seq.f 152-157 ; plates i.-xiv. ; xxxviii. 

40. 

, Westphalia, xxxviii. abs. 4. 

iron, xiii. 109-156. 

— and steel, Italy, xxxviii. abs. 

24. 
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Manufacturing coal, xii. 159, 161-162. 
Manure, basic slag, xxxvii. abs. 31. 
Mapping of Pennsylvanian anthracite 

region, xxxi. abs. 12. 
Maps, Alais arrondissement, v. 27. 
— , Austrian Dominions, iv. 54. 
— , Belgian and Westphalian coal-fields, 

xxvi. 28. 
— , Boulonnais coal-field, xxvii. 163. 
— , Bristol coal-field, x. 97. 
— , Cape Breton coal-field, xix. 138. 
- , China, xv. 67. 

— , construction in relief, xxxviii. abs. 71. 
— , Cornwall minerals railway, xxvii. 

136. 
— , iCuml>erland coal-field, etc., viii. 143, 

146 ; xix. 116. 
— , Derbyshire and Nottinghamshire 

coal-fields, facing x. 117, 150. 
— , district between Carlisle and New- 
castle, yxiv. 94. 
— , Ullswater and Tynemouth, xxiv. 

60. 
— , Durham, magnesian limestone dis- 
trict, V. 117 ; xiii. 204. 
— , Durham and Bolder Counties, xi. 
* 129. 

— , Dutch Liraburg, xxvi. 28. 
— , Erekli coal district, iii. 61. 
— , Formosa, xxxiv. 68. 
— , France, vi. 47. 
— , Great Northern coal-field, ii. 102 ; 

explanation of, 261-271; v. 167, 175; 

X. 41. 
— , Hunter River district, vi. 36. 
— , Lackawanna coal-field, xiii. 25. 
— , Lake Superior mining regions, xxiv. 

248. 
— , Moreton Bay district, vi. 48. 
— , New .South Wales, Newcastle, part 

of, vi. 27, 29. 
— , Newfoundland coal-field, xxiii. 168. 
--, North of England, coal and iron dis- 
tricts, V. 167, 175. 
— , , lead mining districts, xviii. 

163. 
— , North Staffordshire coal-field, ii. 234. 
— , Northern coal-field, xxxvi. 201. 
— , Northumberland lakes, xxiv. 94. 
— , Nova Scotia and Cape Breton^ xix. 

114. 
— , Pennsylvania, anthracite region, xxv. 

176. 
— , — , coal region, xiii. 25. 
^, — , oil region, xxv. 176. 
— , Pictou coal-field, xix. 122 ; xxii. 129. 
— , Plashetts coal-field, xi. 101. 
— , R.edesdale district, xxii. 128 ; xxxii. 

54. 
— , scales, XXXV. abs. 10-13. 
— , Somersetshire and Gloucestershire, 

parts of, ii. 250. 
— , South Wales, anthracite district, 

xxxi. 194. 
— , Spain, sketch, xxxvi. 40. 



Maps, Styria, Cilli district, iv. 106. 
— , Surroca coal-field, xxxvi. 40. 
-, Sydney, Nova Scotia coal-field, xxiv. 

188, 216. 
— . Tyne river, Newcastle to Tynemouth, 

xxxvi. 219. 
— , United States coal-fields, xxv. 176. 
— , West Cumberland and Furness, 

xxxiv. 137. 
Maramarua Creek, xxxv. 181. 
Mabchese process of copper extraction, 

xxxvii. abs. 70. 
Mabcou, Jules, quoted, xxxiv. abs. 18. 
Mabeschal, J., quoted, xxxviii. abs. 

70. 
Mabgbaf, — , experiments ivith coal-dust 

at Neu7ikirchen, xxxiv. 199, 221-245. 
— , quoted, xxxvi. abs. 27. 
— , securitet xxxvi. 81-82. 
Maria, Aix la Chapelle colliery, sinking, 

xxxvi. abs. 35. 
Maria coal-seam, xxvii. 185-186. 
Mariahiitte, section, xxviii. 65. 
Marian-y-Cwm hematite district, xxv. 

86. 
Mariaschein, Austria, stair-grate furnace, 

xix. 63-64 ; plate xv. 
Marie coal-seam, xxviii. 39 ; sections, 

59, 65. 
Mariemont colliery, xxxiii. abs. 84. 

— and Bascoup mines, xxvii. 181-183. 
Marienberg silver-mines, xxxvi. abs. 37- 

38 ; xxxvii. abs. 2. 
Marine boilers, xxx. 73 ; plates xiv.-xv. « 
, explosions, xxix. 36, 38, 42 ; xxix. 

94 et seq. ; plate ix. 

, Shaw, xxvi. 93-101; plates xL -xii.; 

, xxvii. 9-12. 

— engines', British commercial navy, 
xxiv. 105-127, 250-253, 256-262 ; plates 
xxi.-xxxL 

Mabiotte's law, iii. 74. 

Market value of capital sunk in collieries, 

xxvii. 164-165. 
Mabkham, G. E. gauzeless safety-lamp^ 

xxxvii. 73. 
— , secicrite, xxxvi. 85. 
— , Staan improved electric sajety-lampt 

xxxvi. 58. 
MAbkischeb Boileb Inspbctiok 

• Society, xxix. 30-31. 
Marl slate, xiv. 31. 

Mables Collieby Company, xxviL 161. 
Mabley, John, vi. 3. 
— , advantages of mechanical ventilation, 

xix. 236. 
— , alterations .n Institute hye-laicsy 

xxxviii. 76a-76b, 184, 185. 
— , AnTistead faulty xxxiii. 80. 
— , Bastier chain-pump, xvi. 133-134. 
— , boiler explosions, viii. 86. 
— , British Association, xii. 19, 91 ; 

xxxviii. 220. 
— , Broadhent safety-cage, xvi. 31, 32. 
— , Calow safety -cage, xvi. 23. 
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Marlbt, John, Cleveland ironstone, v. 

166-223; vi. 7, 8,9, 10, 11, 12, 187-189. 
— , coat -cutting machiveff xiv. 105, 116 

et fteq. 
— , cocU-mecumreji of CcUcUonia, xxxvi. 117- 

119, 120. 
— , coal-mining, xii. 149-218. 

— , , Warora, xxxviii. 169. 

— , coal -u^wihing apparatuHy xv. 64, 66. 

, Copp^t coke-orenji, xxii. 109, 156. 
— , correJation of coa/-.s€am*<i Nortkem 

Engtand, xxxvii. 124-125, 127-128. 
— , CumherJaud coal -field's j xi. 182 et seq. 
— . — Liaf<, xi. 195. 

- - , danger of ftparhi from prickers and 

sfenunersf xxxiii. 11. 
— , death of Mr. Jeff cocky xvi. 130. 
— , diamond rock-horingy xxx. 106. 
— , direct-acting pumping and loinding- 

engines, xv. 31, 35, 38. 
— , discovery of rock salt at Middlesbro', 

xiii. 17-22. 
— , dvicmsion ofpaper.'iy xvi. 112, 131. 
— , drainage of mines, v. 163. 
— , ejection of officers, ix. 53. 

— , nce-prendenty xviii. 85. 

— , endJesM.chain and tail-rope'^ committee, 

xiv. 114, 115, 134. 
— , enlargement of institute, xv. 78-79. 

- , ex-officio members of council, xiv. 
7-8. 

— , federation of mining institutes, xxxvi. 

r98-200 ; xxxvii. 166-167, 175 et seq. ; 

xxxviu. 76-76a, 220, 221. 
— , finance committee's report, xii. 147- 

148. 
— , gas, Strafford Main colliery, xvii. 69- 

60. 

- , — in metaJlifermui mines, xxxviii. 
71, 72. 

— , geology of Border districts, xi. 60, 62, 
63, 189 et seq. 

- , (treat Northern cocU-Jield, x. 78-79. 
— , Hetton safety -lamp ejcperiments, xvii. 

— , increased number oj vice-presidents, 

ix. 255 ; xi. 209, 223 e< seq. 
— , Kind- Chaudron boring sy. stem, xxi. 14 

et seq. 
— , lead-mining districts, xiv. 10, 12, 13, 

14. 
— , Lemielle rentilator, xviii. 57-58, 60. 
— , light mineral oils xxxviii. 12. 
— , longwall working xvi. lOS et seq. 
— , magnetic ironstone, Rosedale Abbey 

district, xix. 193-199. 
— , manufacture of coke, ix. 48 et seq. 
— , mecluinical stokiiuj, xviii. 95-96 et .seq. 
— , mining in mountain limestone, xix. 95, 

103, 104, 106, 107, 111. 
— , Natural History Society, agreement 

unth, xii. 41-42. 
— , new mining patents, xvii. 63. 
— , observations on safety-cages, xv. 107- 

IIJ et seq., 119-120; xvi. 23-26 tt seq. 



M ABLET, John, papers read at British 
Association, xxxviii. 47. 
Pieler spirit-lamp, xxxviiL 182a, 182b. 
pillar working, viii. 177. 
Plashetts and Canmihie coal, xi. 194. 
president, election, xxxvii. 220. 
presidential address, xxxviii. 29-46,46. 
printing of papers in advance, xvi» 
131, 132. 
progress of Institute, xxxviii, 220-221. 
proposed local meeting, xiv. 8. 

— record of sinkings, xiv. 8. 
puhlicaiion of Manchester papers, xiv. 

134 ; XV. 29. 

quoted, vi. 16, 19-20 ; vii. 85, 86, 93, 
94; viii. Ill ; x. 10; xii. 214; xxxv. 
129 ; xxxvii. 4. 

rating of coal-mines, xiv. 102, 103. 

report of rules committee, xix. 100-101. 

retnsicm of rules, xviii. 107, 127. 

Rosedale ironstone, vi. 190; vii. 93, 
94, 95, 99. 

Royal Commission on coal-mines, xvi. 
131. 

safety -cage, iii. 225, 226 ; xvi. 23 ; 
xvii. 41, 42. 

sinking through sand, v. 158. 

steam boilers, xviii. 109, 116 et seq. 

survey of Flaggy Creek pit-heading, 
xxxviii. 16. 

Swete electric safety-lamp, xxxviii. 
17, 18, 19. 

tail-rope commit tee\'i report, xviii. 81. 

term of presidential office, xvi. 12d-130. 

thanks members for election as presi- 
dent, xxxviii. 17. 

treasurership qf' E. F. Boyd, xvi. 131. 

tubing boreholes through quickiands, 

. i»48, 249. 

underground conveyance in Cleveland, 
xvi. 93, 94. 

— surveying, xx. 46, 105. 
variations in faulting of coal, xxxviii. 

63, 56, 67-58. 
ventUating furnaces, ix. 158. 
ventilation of mines, vi. 168-169, 161. 
West Cumberland hematite deposits, 
xxviu. 222, 229-230. 

vnnning of the high main seam at 
Gosforth, xxxviii. 201, 203. 

Wood memorial hall, xvi. 107 ; xix. 
73, 74. 
Marlbt, J. W., quoted, xxiv. 9-11, 

151-152; xxxvi. 117-118. 
Marley Hill boiler explosion, xi. 208-209. 
Marley Hill Coking Com pant, quoted, 

ix. 48, 49. 
Marley Hill colliery, diagram of tempera- 
ture curves, iv. 146. 

, engine-plane, xvi. 56. 

, fixed engine, iii. 307-309 ; plan 

and elevation of engine, facing 318. 

, horses, iii. 265. 

— — — , tail-rope system, xv. 82-88 ; 
plates x.-xi. 



Digitized by 



Google 



118 



GENERAL INDEX TO TBANS ACTIONS. 



Marmora, Ontario, gold-bearing veins, 

xxxL aba. 41. 
Mamaval ironworks, boiler explosion, 

xxxiii. abs. 71. 
Maros river, xxxv. 81, 82. 
Marpingen colliery, section, xxviii. 65. 
Mabquoise scales, xx. 78-79. 
Mabbbgo, Pbof. a. Fbbibe, detection of 

inflammable gases, xxvi, 137 ; xxvii. 69, 

70, 293, 294. 
— , examination of coal-gases, xxv. 41-43. 
— , examinations^ xxiv. 42. 
-.-, ga^es occlw/ed hy coal, xxii. 26, 28, 

130, 131, 136-136; xxvi.. 37, 38. 
^-, quoted, xii. 202 ; xxxvii. 246. 
— , recording water-gaage for pit pur- 
poses, xxviii. 71-73. 
— , safety -lamps and shot-Jiring, xxiv. 69, 

70, 169, 170. 
— , some recent experiments with coal- 
dust, xxviii. 86-103 ; plates xvi..xvii. 
— , spontaneotis combustion of coaly xxv. 

182-183. 
Mabsaut, J. B., quoted, xxxii. abs. 63. 
— , safety-lamp, xxxii. abs. 16-17 ; xxxiii. 

abs. 39 ; xxxiv. 161-167 ; plate xxiv. ; 

xxxvi. 67, abs. 43; xxxviii. 182a- 182b. 
Mabsden, H. R., quoted, xxx. 136. 
Marsden bay, xxxiii. 166, 169, 170. 
— colliery, Burnley, endless chain, 

xvii. app. i. plates xxxiv. , xxxvi. 
, Durham, electric lighting plant, 

xxxv. 239-240. 

, — , plant, xxxvi. 209. 

, — , seismograph records, xxxvii. 

66 et seq, ; plates viii.-x. 
Marsh gas, xxii. 26, 27, 28 ; xxvii. 289- 

290. 
, experiments on Pieler spirit-lamp, 

xxxviii. 179-181. 
and air, safety-lamp experiments, 

xxxv. 21-23, 26-27, 29-30 et seq, 

in mines, xxix. 173, 174. 

Mabshall, Fbank, quoted, xxiv. 116, 

124. 
Mabshall, P. C, (quoted, xxxvi. 143. 
— , Shaio marine boiler , xxvi. 99. 
Mabshall, W. P. , thanks of Birmingham 

institution, xviii. 160. 
Mabshall and Cabbett coal-cutting 

machine, xiv. 83-89, 116-116; plate 

Ixxii. 
Marshall Green, coal-seams, xxxvii. 127. 
Mabsilly, C. de, quoted, xxvii. 264 et seq, 
Mabtelet, — , visit of institute to 

Denain, xxvii. 263. 
Mabten, E. B., boiler accidents, xxix. 

48-49, 51 ; plate ii. 
— , explosions of boilers and other vessels, 

xxxii. 191-199, 200, 216, 219-220; 

plates xxiv. -xxix. 
— , internal stress in cylindrical and 

spherical dams, xxxii. 22'?. 
— , quoted, xvi. 140 ; xxviii. 249 ; xxix. 

91. 



MIbtbns, Hb., quoted, xxxii. abs. 74. 
Mabtin, R. F. Newcastle water supply, 

xxiv. 64-66. 
-, publicity or secrecy of examinations, 

xxiv. 39-42. 
Mabtin, T. P., Cumberland coal-field, 

xxxu. 367-360; xxxiU. 128-136,' 140- 

142. 
Mabtin's coal-seam, xxiv. 196, 197; xxxi. 

179 ; xxxiv. 106, 107, 109. 
Maryport coal, xi. 186. 

— collieries, xxxiiL 123, 146, 146. 

— furnace, xxxiv. 89, 90. 

Mask, for breathing in noxious gases, 
xxxi. 197 ; plate xxxiii. 

Maskelynb, — , quoted, xxxvii. 113. 

Mason, — , safety -cages, xv. 113. 

Masonry, contract prices, xxxiii. 2.33. 

Massa Maritima mine, carbon dioxide in, 
xxxviii. 67. 

Massachusetts coal, xxxv. abs. 40. 

Massingham, W., lightning in pit, West 
Thomley colliery, xxxiii. 90-92. 

~ , quoted, xxxvi. 86. 

Master band coal-seam xxxiii. 122, 141, 
142, 146. 

, section, xxxii. 350. 

Matfen, xxiv. 74, 76, 76, 77, 82. 

Mathadih, Hindostan, sections, xxx. 25. 

Mathematical determination of under- 
ground isotherms, xxxiii. 23-29. 

— theory of Anisler planimeter, xxviii. 
211. 

Matheb, Colin, quoted, xiii. 22. 
Matheb, Jas., quoted, viii. 138, 166 ; xv. 

246. 
Matheb and Platt, boring machine, 

xxi. 17 ; xxx. 88, 98, 100. 
— , quoted, xii. 176, 214 ; xiii. 18. 
— , system of boring, xxxviii. 94. 
Matheson colliery, xix. 1^. 
Mathet, — , quoted, xxxvii. abs. 32. 
Matriculation, xi. 222. 
Matthew, G. F., quoted, xxiii. 175. 
Matthews, G., quoted, xxx. 66. 
Matthews, R. F. , Birmingham meeting, 

X. 243 et seq. 
— , coal-cutting machines, xiv. 124, 125. 
— , gas at Strafford Main colliery, xvii. 

111. 
— , Hetton colliery explosion, ix. 122-123. 
— , safety-cages, x. 96; xv. 117, 118. 
— , spontaneous combustion of coal, x. 169 

et seq. 
— , tail-ropes, xv. 90. 
Mathews, Wm., Great Northern coal- 
field, X. 73-74. 
— , quoted, x. 27, 194. 
Mattibolo, E., quoted, xxxvii. abs. 11. 
Matyasovszky, J. VON, quoted, xxxiv. 

abs. 23. 
Maude, — , quoted, app. iii. 2. 
Maudlin coal-seam, ii. 216-216 ; iv. 141 

et seq, ; xxxvii. 6, 126, 151-152. 
, gas in, V. 17. 
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Maudlin coal-seam, Ryhope, xxi. 73. 

, Seaham colliery, barometer ob- 
servations during sealing up of, xxxii. 
225-316 ; plates xxx.-xxxi. 

, section, v. 119 ; xiii. 77, 209. 

Maurage colliery, Kind-Chaudron boring 
system, xx. 189, 194-196. 

— pits, flint-masses in, xxi. 13. 
Maubicb, a. H., fire-damp indicator, 

xxxvi. 73-76 ; plate xii. 
Maurienne anthracite and lime industries, 

xxxiii. abs. 85. 
MausSieb, — , quoted, xxxvii. abs. 71. 
Max coal-seam, xxviii. 39-40. 
Maxim dynamo, xxxiv. 11. 

— incandescent lamp, xxxiv. 41-42. 
May, Gbobge, feeding of colliery horstH^ 

xxxii. 161. 
— , Oowrie mines, Cape Breton, xxvi. 61. 
— , haulage exhibits, xxxvi. 123, 218. 
— , inclination ofhoreholes, xxix. 191. 
— , lightning in pit, Tanfield Moor, xxx. 

36-37, 42-43. 
— , pressure of gas in solid coal, xxx. 259. 
— , quoted, xxiii. 40; xxviii. 72, 90; 

xxxvi. 123. 
— , safety-hooks, xxix. 217, 219. 
Mateb, J., quoted, xxxiii. abs. 91 ; 

xxxvi. abs. 41 ; xxxvii. abs. 45, 46. 
Maynabd, T. C, quoted, 1, 2 ; ix. 95, 

168. 
Mayo, Lobd, quoted, xxxviii. 81. 
Mayob of Newcastle, Mining College, 

iii. 343 et seq. 
Mazarron mining district, xxxiii. abs. 

35. 
Mazenay iron ore, analysis, xxv. 75. 
Mazzuoli, L., quoted, xxxv. abs. 7 ; 

xxxvii. abs. 2. 
Meadow pit, Wigan, endless-rope, xvii. 

app. i. 134-138 ; plate 1. 
Meadow-vein coal, Funtypool, ix. 43. 
Mealsgate, xxxiii. 122, 123, 125, 131, 

134, 138, 140, 146, 148. 

— collieries, section, xxxii. 356. 
Measure and balls rake iroustone, x. 118. 
Measurement of pumping results, xvii. 

22 et seq. 

Measures for coal, xv. 186, 230, 258. 

Measuring depth of shafts, xxxii. abs. 
57. 

Mechanical and mining engineering, in- 
terdependence of, xxiv. 127. 

— boring machines, xxvii. 52. 

— coal-getter, Haswell colliery, xxxiii. 
37-59 ; plate i. 

— coal-screens, xxvii. 181-182. 

— contrivances in coke manufacture, 
xxvii. 127-128 ; plates xi.-xiv. 

— conveyance of coals underground, 
general system, iii. 314-318. 

— drilling, xxxi. 141-142. 

, Skelton-Park mine, xxxi. 107-110 ; 

plate xiii. 

— drills, xxxii. abs. 43 ; xxxv. 230. 



Mechanical effect of blown-out shots on 
ventilation, xxv. 239-248 ; plates Ixxi.- 
Ixxiv. ; xxvi. 101-107. 

— engineers, on council of Institute, xv. 
3, 77-80, 164, 293 ; letter from, xviii. 
160. 

— motor for electric lighting, xxxiv. 67- 
58. 

— slate-picker, xxxviii. abs. 20. 

— stoking, xviii. 38-39, 41-49, 51-66, 86- 
98, 108 et seq. ; xxxvi. 140-141. 

for colliery boilers, xxvii. 205-212 ; 

plates, xxvi. -xxvii. 

— ventilation, xviii. 102, 133-137 ;*xxv. 
191-192, 195-196. 

, economical advantages, xix. 223- 

237 ; plates xlii.-xliii. 

— ventilators, xxvii. 100-119. 

, joint committee on, xxxvii. 181- 

193. 
, report of committee on, xxx. 273- 

292 ; plates, xlviii.-lxv. 
Mechanics' Magazine, quoted, iii. 217-218. 
Mecklenburg, potassium salts, xxxiv. 

abs. 62. 
Medals presented to rescuers. Hartley • 

colliery, xi. 157. 
Medical schools, ii. 75-77, 91-97. 
Medijcott, H. B., quoted, xxxi. abs. 

48 ; xxxiii. abs. 30 ; xxxv. abs. 34 ; 

xxxvi. abs. 11. 
Medomsley colliery, xv. 238. 
Meeting for formation of Institute, i. 

1.2. 
Meetings, admission to, xi. 211-212, 225. 
— , day of, iv. 123, 139, 261 ; v. 64, 227, 

228 ; xi. 225 ; xiv. 136 ; xvi. 127, 132 ; 

xxxi. 49-50. 
— , frequency of, v. 228 ; ix. 3. 

, joint, 1872, xxi. 113, 157, 221- 

239. 
— , proposed central, xiii. 217 ; xiv. 1, 

8-9, 27, 37. 

— at other centres, ix. 15-16. 
Megalichthys Hibberti, tooth of, ix. 189. 
Meik, — , quoted, xi. 2. 
Meiklbjohn coal-cutting machine, 

xxviii. 75-81, 165, 188-194; plate xv. 
Mein Water, section xi. 86. 
Melaphyre, xxviii. 20 ; section, 65. 
Melgramfitz colliery, xxxiii. 122, 134, 

136, 138. 
Melmerby Scar limestone, xxxvii. 12. 
Mell, Pbof. p. H., quoted, xxxi. abs. 

39 ; xxxiii. abs. 22. 
Mello, Rev. J. M., quoted, xxxvi. 62. 
Melly, E. F., anthracite coal, South 

Wales, xxxi. 175-191. 
— , notes on Warwickshire coal-field, 

xxxiii. 151-162. 
Members, arrears, vii. 182 ; xiii. 216. 
— , attendance of, xvi. 42-43. 

— of council, tx-officio, xxxviii. 183-185, 
several Institutes, xxxvi. 170 ; 

table, 196. 
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Membership, admission to, at reduced 

fees, xxiii. 65. 
— , increase, xxiii. 117> 163. 
— , proposed change, viL 181 ; viiL 19 ; 

xxxviiL p. iii., 220. 
— , rules, xxvi. 131, 143, 144, 160. 
Memoirs of deceased members, viiL 33 ; 

ix. 56, 237 ; xv. 49 ; xxv. 5. 
Memorial portrait of Nicholas Wood, 

xiv. 104, 135. 

— to Home Secretary, ix. 87-89. 
Memorials, viii. 73-74. 

Menai Straits br;dge, viii. 74. 
Menominee range, Michigan, iron ores, 

xxxvii. abs. 8, 74 ; xxxviii. abs. 31-32. 
Menzel, Paul, quoted, xxxii. abs. 41 ; 

xxxiii. abs. 15. 
Meral coal-seams, sections, xxxii. 151- 

152. 
Mercury, iv. 91, 94. 

— mines, Almaden, xxxviii. abs. 53-54. 

, Monte Amiata, xxxviii. abs. 14-15. 

, New Almaden, xxxviiL abs. 8. 

— ore distilling apparatus, xxxii. abs. 50. 

— production, xxxvii. abs. 38-39. 

— traps, xxxi. 166-167. 
Merevale, section, xxxiii. 162. 
Meridian, true, experiments for finding 

iv. 121, 263, 267. 
Mebigomish Mining Cobipany, xix. 128. 
Merionethshire, anticlinal, xxxvi. 105 ; 

section, 118. 
— , maganese ore, xxxvi. 103-117 ; plates 

xvi.-xix. 
— , , analyses, xxxvi. 114 ; dia- 
grams, 118. 
— , — production, xxxvi. 115. 
Merionethshire Manganese Company, 

xxxvi. 115. 
Merivale, Prof. J. H., abstract of 

analysis of fire-damp explosions in 

anthracite mines, Pennsylvania, xxxi. 

87-90. 
— , Bainbridge 1887 safety-lamp, xxxvii. 

79. 
— , breccia gashes and earth shakes^ xxxiii. 

174. 
— , coal-mining. North Formosa, xxxiv. 

77. 
— , correlation of coal-seams, Northern 

England, xxxvii. 23. 
— , electric safety-lamp with Schanschieff 

baltery, xxxvi. 93. 
— , eosperim^ents with coal-dust, xxxiv. 

252, 301. 
— , gauzeless safety -lamp, xxxvii. 73. 
— , hydraulic drills, Lumpsey mines, 

xxxvi. 71. 
— , Jefferson boring apparatus, xxx. 85. 
— , lightning in pit. West Thomley 

colliery, xxxiii. 90 ; xxxvi. 49. 
— , mechanical coal-getter, xxxiii. 58. 
— , mining engineers, census, 1871, xxix. 

103. 
— , Muesder safety-lamp, xxix. 154. 



Mebtvale, Prof. J. H., Pieler spirit- 
lamp, xxxviii. 182, 1822u 
— , preneriHition of timber, xxxvii. 244. 
— , prickers and stemmers, xxxiiL 61. 
— , securite, xxxvi. 83. 
— , shrinkage of paper, xxxv. 46. 
— , sted supports in mines, xxxvii. 244. 
— , Stvan dectric safety-lamp, xxxv. 56- 

57, 62. 
— , — improved dectric safety-lamp, 

xxxvi. 55, 56, 59. 
— , transmission of power by steam, 

xxxv. 159-161, 163 et seq, ; plate xxiiL; 

xxxvi. 13-27, 28, 29. 
— , variations in barometers, xxxiv. 142. 
— , varialions in faulting of coal, xxxviiL 

53-54, 55. 
Merlebach, Alsace, sinking, xx. 194. 
Merrybeat and Darlington railway, xxi. 

260. 

— limestone, xxi. 267, 268, 269. 

— quarries, section, xxL 270. 
Merryweather, Dr., quoted, v. 176. 
Mersey, Morpeth dock, draw bridges, 

xxiL 70. 

— tunnel, xxxv. 227-228, 229. 
Merthyr, xxxL 177. 

— Dare steam coal, tested at Key ham, 
xiv. 49 et seq, ; plates xiii., xv.-xvii. 

Mesa de las Pinas, Rio Tinto, xxxvii. 30. 
Mesnes colliery, Ince, endless-rope, xviL 

app. L 140 ; plate li. 
M^tabief horizon, xxv. 63. 
Metal and metal stone, xxxii. 322. 

— band coal-seam, xxxiiL 133. 
, sections, xxxii. 327, 328, 330, 

332, 333, 335, 348, 349. 

— coal-seam, ii. 275, 277, 278 ; xxxviL 
abs. 6. 

, Wallsend, v. 136. 

— ridges or riggs, ix. 25, 30. 

— rolUng machine, Simonds, xxxviiL 
abs. 48. 

— segments used in sinking through 
sand, V. 148, 149. 

— tubbing, V. 48, 53, 58 ; ix. 68 et seq,, 
73-74 ; xiL 179. 

, Cinderhill, x. 155. 

Metallic linings for galleries, xxxvi. abs. 
35-36. 

— veins, xxiv. 145, 147, 148 ; xxv. 50. 

— — in coal-measures. Upper Silesia, 
xxxiii. abs. 96. 

Metalliferous deposits, popular errors, 

xxxv. abs. 29. 
, western Pyrenees, xxxvi. abs. 38. 

— mines, outbursts of gas in, xxxviii. 
59-72. 

Metamorphic coal, xxxv. abs. 40. 

— strata, xxx. 4, 6, 9 ; sections, 25. 
Metamorphism, xxv. 172-173, 174, 175. 

— of coal, xxvi. 29, 30, 42, 43-46, 47, 48 ; 
xxx. 13 ; xxxiv. abs. 37. 

gold-bearing strata, xxxi. 152. 

shale, xxvi. 124, 127. 
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Mbtcalfe, J. Stanlby, spontaneous 
comhxistion of coaly xxv. 124-125, 127. 

Meteorological observations, Seaton col- 
liery, vii. 205-207. 

Methane, from coal, ix. 20, 24 et seq, 

— in mines, xxix. 173, 174. 

Method of coal analysis, xxvii. 214. 

subscription to Mining College, iv. 

31-32. 

working, xv. 71, 73 ; xviii. 24-25, 

27, 173177 ; xix. 83, 122, 130-132, 160, 
161-162. 

coals, xix. 45-46 ; xxii. 145- 

148. 

Mbunibr-Dollfus, — , quoted, xxxvi. 
abs. 26. 

MbUBCHIN CoiiLIEBY COMPANY, XXvii. 

159. 
Mburoey, — , quoted, xxxi. abs. 2. 
Mbux's brewery, boring, xxx. 99-100. 
Mexico, gold deposits, xxxv. abs. 10. 
— , iron-ore, xxxiii. abs. 49. 

— , , analyses, xxxiii. abs. 49. 

— , Santa Rosa, coals, xxxii. abs. 84. 

— , silver and iron, xxxiii. abs. 24, 

27 ; xxxiv. abs. 25-26, 57. 
Meyisb, Dr. E. von, gases occluded by 

coal, xxiL 25, 28, 130, 131, 135, 136. 
— , quoted, xxxv. 10 ; xxxvii. 245. 
Mbyer, G. , use of iron supports in main 

roads of mines, xxxvii. 135- 1 43 ; 

plates xxx. -xxxii. 
Meyer, Joh., quoted, xxxiv. abs. 50; 

xxxviii. abs. 61, 62. 
— , stone boring machine, xxxiii. abs. 

6. 
Mezzbna, £., quoted, xxxvii. abs. 1. 
Micaceous hematite, xxvi. 77, 83. 
, analysis, xxvi. 77. 

— sandstone, iii. 13, 16, 21. 
Micheldever embankment, ix. 58. 
Michigan, coal-field, iv. 133 ; xxv. 155. 
— , iron-ores, xxxvii. abs. 74; xxxviii. 

abs. 31. 
Micklam pit, Harrington, viii. 150; 

xxxiv. 132. 

, — , fault, xxxii. 352. 

Mickle Fell, section, xi. 138. 

Mickley colliery, coke-ovens, ix. 11, 12, 

49. 

, horses, xxxii. 109. 

Micro-seismograph, xxxvi. 43-44, 86. 

, observations, diagram, xxxvi. 45. 

Mid- and South Northumberland, section, 

xxv. 238. 
Mid-Lincolnshire, iron-ore,analyses,xxxv. 

132. 
, deposits, xxxv. 130-133. 

— — , geological map, xxxv. 145 ; 
sections, 145. 

, output, xxxv. 133. 

Middle Duffryn colliery, Struv(^ ventil- 
ator, xviii. 133. 

— James river, iron-ores, xxxiii. abs. 
61. 



Middle Lias, xxxv. 108. 

, iron-ores, xxxv. 113-124. 

, , analyses, xxxv. 146. 

, ironstone, xxiv. 27-28. 

— Muschelkalk, xxviii. 13, 14, 65. 

— Oolite, iron-ores, xxxv. 139-141. 
Rothliegende, xxviii. 15-16, 65. 

Middlesbro', ii. 116. 

— , boring, section,xiii. 19-20. 

— , borings near, xxxviii. 25. 

— , discovery of rock-salt, xiii. 17-24, 92- 

98. 
— , salt borings, xxxv. 224-225. 
— , well-sinking, xxx. 98-99, 106. 
Middlesbro' and Guisbro' railway, v. 

191-192. 

— docks, X. 55 ; xv. 233, 239. 

— ironworks, v. 212, 214. 
Middleton-in-Teesdale, xxi. 253 ; section, 

270. 
Midgeholme, coal-seams, xxxvii. 15. 

— colliery, viii. 147, 148. 

Midland Boiler Insurance Company, 

xxix. 24, 25, 92. 
Midland counties, coal-shipments, x. 69, 

70. 
, longwall working, xix. 27 et seq. ; 

86 et seq. 
Midland Counties Herald, quoted, x. 26. 
Midland Institute of Mining, Civil 

AND Mechanical Engineers, xxxvi. 

168 ; tables, 183-184, 195 ; xxxvii. 158 

et seq. 
— , joint committee on mechanical ven- 
tilators, xxxvii. 181-193. 
Midland railway, x. 124, 150. 
Midlothian, coal-field, xi. 127, 128; 

section, 124. 
— , Virginia, U. S. A. , colliery explosion, 

ii. 29. 
Milford and Pembroke, xxiii. 243. 
Mill Close lead-mine, explosion, xxxviii. 

59-60. 

— Pond coal-seam, xxiv. 179, 183. 
Millbank colliery, section, xxxii. 328. 
Miller, — , quoted, xiv. 47. 
Miller, Hugh, quoted, xi. 164, 165, 166, 

168, 169. 
Miller, Robt., dislocations in thill 

and presence of gas in Silkstone seam, 

Strafford Main colliery, xxv. 23-27, 

104 et seq.; plates ii.-v. 
— , Hick coal-screen, xxi. 295-298; plates 

xlvii.-xlviii. 
— , Jefferson automatic free-falling 

hydraulic boring apparatus, xxix. .235- 

240 ; plate xlvi. 
— , outburst of f re-damp at Strafford 

Main colliery y xvii. 43 et seq. ; xvii. 56 

et seq. 
-^y spontaneous combustion of coaly xxv. 

120. 
Millfields boiler explosion, xxxii. 194; 

plate xxvi. 
Millidge, E. G., quoted, xxviL 213. 
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Milling, gold, xxxi. 165-172. 

Millom, xxviii. 112.114; xxxL 233, 235. 

-- iron-mines, xxxiv. 88. 

Mills, M. H., federation of mining 

instiUUes^ xxxvL 199 ; xxxviL 159-173. 
— , reception of insitors, xxxvi. 163-164. 
Mills and forges, xxiii. 245. 
Millstone grit, iii. 61, 65 > x. 98 ; xi. 73, 

74, 102, 115; xiu. 94, 95, 172, 179; 

xiv. 44, 70, 71 ; xv. 14 ; xx. 144-145 ; 

xxi. 254, 255, 262; xxui. 171-172, 

204-205; xxv. 148, 151, 169-171, 

228-230; xxvi. 49, 50; xxviii. 115; 

sections, 155, 221 ; xxx. 56; section, 
. xxxi. 237 ; xxxiii. 127, 136, 137, 143 ; 

xxxiv. 131, 135 ; sections, 136 ; xxxvii. 

3, 4, 6, 7, 15, 125, 127, 128. 

, Cumberland, xi. 184. 

, fault, sections, xi. 71, 76 ; plan, 

74. 

, outcrop in Midlands, x. 118, 138. 

Millstones, xxi. 255. 

Millyeat, sections, xxviii. 116, 117, 136, 

140. 
Milne, Pbof. J no., quoted, xxxiii. 180, 

182. 
Milner iron band, xxvi. 74. 
Milton Field coal-seam, v. 231, 233. 
Mimic mine, Colorado, xxxv. abs. 7. 
Minas Geraes, Brazil, minerals, xxxiii. 

abs. 21. 
Mine-levelling, practice of, xx. 73-79; 

plates xxxi.-xxxii. 101. 

— taxes, xxvii. 41. 

— ventilation, theory, iii. 73. 
Mine-workings, effects on surface, xxxv. 

abs. 62. 
Minera firestone, xxiv. 154-155. 
Mineral and brine springs, xii. 203-204. 

— charcoal, analyses, xxx. 15. 

— excavating machinery, xx. 159-162 ; 
plates xxxvi. -xli. 

— freights, xxvii. 32, 45. 

— imports aud exports, Spain, xxxiv. 
abs. 38. 

-- land grants, xxvi. 87-88. 

— oil, iv. 132. 

, central Europe, xxxiii. abs. 29. 

, Italy, xxxiv. abs. 64. 

, light, as lubricants for air-com- 
pressing machinery, xxxviii. 3-12. 

— — as a lubricant, xxi. 291-294; 
xxxviii. 3-12. 

fuel, xxxvi. aljs. 46. 

— — works, XX. 177-183; plates xlix.- 
UL 

— ore production, iv. 70. 

— phosphates, Tunis, xxxv. abs. 43. 

— production, other than coal, xxiv. 
15-18. 

, British Columbia, xxxvii. abs. 56. 

, Dortmund district, xxxvi. abs. 

39; xxxvii. abs. 52-53; xxxviii. abs. 

37. 
, Great Britain, table, xxxvi. 197. 



Mineral production, Tyrol, xxxi. abs. 
38. 

— products. New South Wales, xxxviii. 
abs. 61. 

— railway, Somorrostro mines, xxxWi. 
I SI et seq,; plate xx. 

' — resources, Andaman islands, xxxiv. 
abs. 14. 

, Afghan frontier, xxxiv. abs. 1 7. ■ 

, Brazil, xxxiii. abs. 21. 

, Bulgaria, xxxv. abs. 50. 

— • — , Flintshire and Denbighshire, xxv. 
81-100 ; plate xli. 

, Hudson's bay territory, xxxv. abs. 

51. 
, India, Manipur and Naga hills, 

xxxiii. abs. 24. 

, — , Tinneveily, xxxiv. abs. 16. 

, Northumberland, country between 

Rothbury and Wooler, xxx. 121-127 ; 

plates xxvii. -xxviii. ; xxxi. 203-204. 

, Nova Scotia, xxxv. abs. 49. 

, Persia, xxxi. abs. 39. 

— — , Rosedale Abbey district, xxxii. 
43-53 ; plates viii.-xi. 

, Sicily, xxxiiL abs. 14. 

, Vienne, France, xxxv. abs. 29. 

— rights, xix. 113-114. 

— smelting works, Germany, xxxii. abs. 
61. 

— spiing, French coal - measures, 
analysis, xxxii. abs. 4. 

— springs, xii. 206. 

— statistics, xxxiii. abs. 84. 

I , Belgium, xxxviii. abs. 57-59. 

I , France, xxxi. abs. 34 ; xxxiL abs. 

36 ; xxxiiL abs. 99 ; xxxv. abs. 2. 

— — , Germany, xxxviii. abs. 33-34, 
37-38. 

— — , New Zealand, xxxiii. abs. 50. 
, Portugal, xxxii. abs. 9. 

, Russia and Finland, xxxiii. abs. 

34. 

, Saxony, xxxi. abs. 2, 36. 

, Spain, xxxiL abs. 7. 

, Sweden, xxxviii. abs. 46-47. 

, United Kingdom, decennial, xxi. 

161-198. 

— — , Victoria, xxxv. abs. 16. 

— tallow, xxxiv. abs. 78. 

— tar, xxxvi. 39. 

— veins, formation of, xxxiii. abs. 54 ; 
xxxv. abs. 3. 

influencing temperature, xxxi. 70. 

— wax, xii. 206. 

— wealth of New South Wales, xxxiL 
abs. 83. 

— zones, Triano mountain, xxxiii. 217. 
Minerals, Carinthia, xxxv. abs. 16. 

— , CoUingwood, New Zealand, xxxv. 

183. 
— , New Zealand, xxxiv. abs. 19. 
— , Spain, xxxv. abs. 28, 60. 

— associated with diamonds, Brazil, 
xxxiv. abs. 38. 
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Minerals associated with gold, xxxi. 

157, 159, 161, 167. 

gypsum, XXX. 59-60. 

— hematite, xxviii. Ill et seq. ; 

xxxi. 226, 228, 229. 

— found in coal-measures, xii. 204-207; 
xiii. 219-226. 

Miners, xviii. 180. 
Miners' Advocate, xv. 242. 

— ansemia, xxxii. abs. 52. 

— dwellings, xxviii. 35-36 ; xxx. 21-22. 

— holidays, xxx. 22-23. 

— hotels, xxvii. 184, 188. 

— national relief fund, Belgium, xiii. 41, 
67-68, 103-104, 157-158; xiv. 39-41, 
69-70. 

— new electric safety-lamp, xxxvi. 89- 
93 ; plate xiii. 

— schools, xxix. 107, 108. 

— stretcher, Dujol, xxxiii. abs. 83. 

— union, x. 159. 

— vvuges, xiii. 61, 104, 157-158 ; xxvii. 
46-47, 135, 154-156, 158, 160, 168. 

, Belgium, xiv. 40; xxvii. 178. 

, Bohemia, xxvii. 193. 

, Germany, xxvii. 186, 187, 190, 

195, 198, 199. 

^ , Northern France, xxvii. 173, 175. 

Mines, abolition of gunpowder, xviii. 25. 

— , accidents in, i. 292. 

— , distribution of air, vi. 163. 

— , earthquakes and fire-damp, xxxviii. 

abs. 18. 
— , Goipiizcoa, Xxx v. abs. 59. 
— , heads of enquiry before committee of 

House of Commons on accidents, i. 236. 
— , inspection, viii. 21 ; xxxi. 28. 
--, — , France, vi. 54. 
— , inspectors' reports, 1881, xxxii. app. 

15-25. 
— , moisture of air in, xxxviii. abs. 34. 
— , rating of, xxiii. 117-133, 137-141, 

145-152, 154-158. 
— , valuation of, xxiii. 117-141. 
— , vibrations of strata in, xxxii. abs. 60. 

— and works, Almaden, xxxviii. abs. 53. 

— Regulation Act, xxxviii. 41. 
Minimi, New South Wales, vi. 46-48. 
Mining, Arizona, xxxiii. abs. 66. 

— , Belgium, xxxv. abs. 43, 46. 

— , Bolivia, xxxiv. abs. 60. 

— , Bukowina, xxxiv. abs. 51. 

— , Cumberland and North Lancashire, 

history, xxxiv. h3-124. 
-, gold, xxxi. 163-165. 
— , Greece, xxxv. abs. 8. 
— , Hungary, xxxv. abs. 2C. 
— , improvements in, xxxiii. abs. 58. 
— , large botlies of ore, xxxviii. abs. 30- 

31. 
— , mountain limestone. North of 

England, xviii. 150-151, 163-182; 

plates xlii-xliv. ; xix. 92-95, 102-111. 
— , New Caledonia, xxxvL abs. 12. 
— , , nickel, xxxv. abs. 20. 



I Mining, Nova Scotia, xxxiv. abs. 74. 
I — , Oriental del Uruguay republic, xxxiiL 

abs. 8. 
! — , Pennsylvania, waste in, xxxviii. abs. 5. 
— , principal coal -producing districts 
I of the Continent, xxvii. 171-201 ; 
' plates xxii.-xxv. 
I — , SaarbrUcken, xxviii. 9-68 ; plates 

i.-xiv. 
, — , smelting, etc., Bavaria, xxxii. abs. 
I 58. 
, — , Spain and Portugal, history of, 

xxxiii. abs. 47-48. 
1 — , Transylvania, gold, xxxv. 81; xxxviii. 
I abs. 10. 

j — , Tyrol, xxxiv. abs. ^^3. 
— , Warora, East India, coal, xxxviii. 

77-169. 

— accidents, insurance, xxvii. 43. 
, Prussia, xxvii. 50-52 ; xxxii. abs. 

23-25. 

- and metallurgical science, xxxii. abs. 
33. 

— — milling, cheap, xxxvii. abs. 75- 
76. 

sinking, patents, xvii. app. ii. 

24-29 ; plate iii. ; xviii. app. 5 ; xix. 

app. iii. 41 ; xx. app. ii. 10 ; xxi. app. 

ii. 10 ; xxii. app. ii. 10-12 ; xxiii. app. 

ii. 11-13; xxiv. app. ii. 10-12; xxv. 

app. ii. 10-12. 
Mining Association of Great Britain, 

viii. 21 ; xxxvii. 158. 
Minine claims, xxxv. 84-85. 

— coal by compressed lim'% xxxiii. 13-18, 
59-60. 

Mining College, viii. 20, 21; ix. 86-89, 
229-230, 251-252 ; xv. 57-58, 250, 292 ; 
xix. 56 ; XX. 219 ; xxi. 226, 232-234, 
237-238. 

, proceedings as to, vii. 30. 

, proposed, i. 217 et .neq., 269; iii. 

56-58, 223-225, 341..346; iv. 23, 36, 
108 ; ix. 86-89, 229-230, 251-252 ; xi. 
219-223. 

, report of committee on, vii. 171. 

Mining crisis, Belgium, xxxvi. abs. 30. 

— disputes, xxxiv. 89, 95-96. 

— districts, Lake Superior, northern 
shore of, xxiv. 237-249; plates xxxix.-xl. 

I ■ , Mazarron, xxxiii. abs. 35. 

, Montana, Butte, xxxiv. abs. 66. 

, Rilnderok, xxxiv. abs. 68. 

, Yauli, xxxiv. abs. 52. 

— engineers, xxi. 244-245 ; xxix. 103. 
, course of instruction, xxxviii. pp. v. 

xiii. 
, education of, xxi. 21-46. 

— exhibition, Madrid, xxxiii. abs. 46. 

— — , Newcastle-upon-Tyne, xxxv. 2, 
243. 

— industries, Clausthal, xxxiv. abs. 65. 
, Italy, xxxii. abs. 37. 

, Prussia, xxvii. 25-65, 294-296; xxxi. 

abs. 1 ; xxxii. abs. 70. 
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Mining industries, Russia, xxiv. 3-22, 

150-152 ; plates i.-vii. 
, Saxony, xxxi. abs. 2, 36. 

— inspectors, xv. 246, 260. 

— - made honorary members, iv. 262 ; 
xvi. 130 ; xvii. 2. 

reports, iii. 371-372. 

Mining Institute, library, xxxv. 243. 
Mining Institute of Cornwall, xxxvi. 

168 ; tables, 189, 195 ; xxxvii. 158. 
Mining Institute of Scotland, xxxvi. 

168; tables, 187, 19 >; xxxvii. 158. 
Mining institutes, federation, xxxvi. 

167-200 ; xxxvii. 155-179 ; xxxviii. 42- 

43, 76-76a. 

— leases, ii. 239. 

— lecturer, appointment of, xxix. 101- 
103. 

— lectureship, xxi. 29, 30. 

-- machinery, xxv. 194-197 ; xxx. 23. 

, improvements in, xxxi. abs. 26 ; 

xxxii. abs. 42-44. 

— methods, improvements in, xxxiii. 
abs. 58-59. 

— patents, xvii. 34-35, 54 ; xxxi. 151. 

— population, iv. 64-65, 70-71. 

— produce, Dortmund, xxxiv. abs. 1, 53 ; 
xxxv. abs. 38. 

— record office, proposed, xi. 225-226 ; 
xu. 35-37. 

— records, xxxii. abs. .*J. 

— regulations, xxiv. 188-189. 

— — , Belgium, xxxiv. 265-283. 

— returns, iv. 30. 

— schools, xxviii. 33-35 ; xxxvi. abs. 52. 
, Bristol, V. 26. 

, necessity for, ii. 48-49. 

, Prus-sia, xxxviii. abs. 32. 

, Spain, xxxii. abs. 49. 

— science, north of England, x. 6. 

— students, xxvii. 41-42. 

— surveys, iv. 264, 267-270. 

— thermometer, xxxi. 68. 
Minneapolis flour mills, explosion, xxviii. 

159-163. 
Minor pit, Hetton, section, xxx. 167-168. 
Minos dyke, xxviii. 21. 
Miocene beds, xxx. 107, 112. 

— fossils, Formosa, xxxiv. 69-70. 

Mira Bay, Nova Scotia, xxiv. 173, 175, 

189, 191. 

colliery, xix. 147. 

Mirboo coal, analyses, xxxv. abs. 16. 
MiBC, P., quoted, xxxii. abs. 54. 
Miscellaneous patents, xviii. app. 34 ; 

xix. app. iii. 55-57 ; xx. app. ii. 20-21 ; 

xxi. app. ii. 18-19 ; xxii. app. ii. 25-27 ; 

xxiii. app. ii. 21-24; xxiv. app. ii. 23- 

27 ; xxv. app. ii. 25-28. 
Mispickel, xxxi. Ibl, 165, 167, 168. 

— veins, xxxi. abs. 41. 

— — , gold yield from, xxxi. abs. 41. 
Mississippi cypress swamps, xL 171, 174. 

— iron-ore, xxxvii. abs. 6. 
Missouri coal-field, xxv. 156, 157. 



Mitchell, Joseph, federation of mining 
iiuitiUdeJi, xxxvii. 172. 

Mitchell, S. A., quoted, iL 224. 

Mitfobd, — , steam boilers, xx. 12i). 

Mixed coals, smokelessness of, xiv. 53-54, 
62-63. 

Mixing of oils for lubricants, xxi. 291- 
293. 

Mixture of forage, xxxii. 68 et seq., 84- 
86, 112 etneq. 

Mode of conveying mineral by wire- 
tramway, XX. 3 ; plates L-xxiv. 

working coal, x. 12-13; xii. 182; 

xviii. 24, 27 ; xxxv. 235-237. 

Formosan mines, xxxiv. 71, 75. 

— - - gold-mines, xxxi, 163-164; 
xxxv. 84, 86, 88. 

ironstone, xxii. 119-120. 

jet-mines, xxxi. 52, 53. 

— manganese-mines, xxxvi. 108. 

110. 
- New Zealand coal-mines, xxxv. 

179, 181, 189, 190, 192, 199, 200, 210. 

salt-mines, xxxvi. abs. 32-33. 

San Pietro mines, xxxiv. 153-154. 

Model, clip-pulley, xvi. 133. 

— , coal district, proposed, ii. 280-283. 

— , hoisting arrangements, xxxviii. abs. 7. 

— , malleable iron beam, xvi. 128. 

— , northern coal-field, proposed, iii. 9, 28. 

Models, xxix. 106, 110. 

Modiola crassissima, figured, vi. plate 

iv. facing 34. 
Moelfre mine, xxxvi. 106, 108-109, 112, 

113, 115, 166; section, 118. 
Moffat, geology, viii. 157. 
Moffatt, — , quoted, xxvi. 96. 
Mohpani colliery, xxxviii. 159. 
Moira coal-field, geology of, x. 161-162. 

— colliery, systems of working the main 
coal, X. 161-165, 167 et seq. ; xxxii. 
181-190, 221 ; plates xiv.-xxiii. 

Moisture, a cause of combustion of coal, 
xxv. 137-138, 185. 

— in ironstone, xxxii. 46. 

— of air of mines, xxxviii. abs. 34. 
Mokau coal district, xxxv. 182. 

— river coal, analysis, xxxv. 182. 
Mokihinui coal, analysis, xxxv. 188. 

— coal-seams, xxxv. 187-188 ; section, 187. 
Mold district, seams, xxv. 94, 95. 
Molecular changes in iron, viii. 15, 16 ; 

xxvii. 54. 
Moliere coal-field, v. 30 ; sections, 31, 35. 
Monchot, Ch., quoted, xxxiv. abs. 46. 
Moneo et munio, xix. 42. 
Mongonui oil shale, xxxv. 180, 181. 

, analysis, xxxv. 180. 

Monkland ironworks, blast-furnace, xx. 

165 ; plate xliii. 
Monkton seam, ii. 278 ; xxxvii. 6. 
Monkwearuiouth, ii. 107, 119. 

— colliery, xiii. 96 ; section, 106 ; xxxiiL 
171. 

, bad water, v. 23. 
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Monkwearmouth colliery, coal v. 16, ' 
17, 18. 

, explosion, ix. 250-251 ; xi. 1. 

, four-decked cages, xxiii. 40. 

, furnace bars, xii. 78. I 

, furnace-gases, xii. 25. 

— — , immunity from gas, iii. 46. 

, Jukes firebars, xxvii. 206, 210. 

, plan, iv. 140. 

, safety-lamps, xxiii. 21, 40. j 

, section, xiii. 2u9. 

, surveys, xx. 91-92. 

, tubbing, xi. 17. 

— — , winning, v. 67. | 
:, workings, iv. 141 et seq, ' 

— dock, XV. 237. I 
Monmouthshire, coal production, xxxi. i 

ISO. I 
Monro, — , coke-ovens, ix. 60. 
Mons district, iv. 289, 291, 29^?. 
Mont Cenis tunnel, xxxv. 229, 230. 
, artificial ventilation, xxxii. abs. 

39. 
Montagu, Nova Scotia, xxxi. 168, 169, 

161, 162, 164, 168, 169. 
Monte Amiata, quicksilver, xxxviii. 

abs. 14-15. 

— Catini mine, Tuscany, explosion, 
xxxviii. 64, 69. 

— Massi coal-field, xxxiii. abs. 28. 

— PuUi coal-field, xxxiii. abs. 28. 
MoNTBira, Jas. S., quoted, viii. 155-166. 
Monterufoli coal-field, xxxiii. abs. 28. 
Montieux colliery iron-cribs, xxxv. abs. 

63. 
Montliot iron-ore, analysis, xxv. 76. 
Montreal and New Glasgow Company, 

xix. 128. 

MONTBEAL AND PiCTOU COMPANY, xix. 

127, 128. 
Montreal mines, xxviii. 114, 130, 131, 141. 
Montreal Mining Company, xxiv. 241. 
MoNTBiCHABD, S. DE, quoted, xxxviii. 

aba. 70. 
Montroud geyser, xxxii. abs. 84. 
Moor BaiSis band coal-seam, section, 

xxxu. 327. 

— pit, Wigan, endless-rope, xvii. app. 
i. 139. 

— Row, xxxiv. 128, 129 ; sections, 
136. 

Moore, — , quoted, xxxiii. 13, 60. 

MoORE, C, Middlesbrough salt, xiii. 21. 

Moore, Ralph, education of mining 
engineers, xxi. 32-33, 38-40. 

— , pumping machinery at Kinneil iron- 
works, xxi. 169-160 ; plate xxxii. 

— , quoted, xxix. 201. 215, 234. 

MooRE, R. 6., quoted, iv. 129. 

Moore, Wm., quoted, viii. Ib7, 197. 

Moor foot, section, xxxi. 237. 

Moorland seam, xxxvii. 7, 126. 

Moorsley colliery, furnace-gases, xii. 26. 

, ventilation, vi. 167 et atq. 

— pit, XV. 228. 



Moose river, xxxi. 166. 
Moravia, manganese, xxxv. abs. 14. 
Moresby collieries, xxxiv. 106, 107, 110. 
Moret* n bay district, New South Wales, 

vi. 48. 
— colliery, xxxi. 178. 
Morgan, J. de, quoted, xxxvi. abs. 3. 
Morgan, Wm., Burradon colliery ex- 

plosioUf viii. 167. 
MoRiN, Gen., quoted, xxi. 65. 
MoRiSON, D. P., abstraction of explonivt 

gas from coal-mines, xviii. 163. 
-, Aitken coke-oven.^ xxix. 194, 196. 
-, Bainhridge safety-lamp, xxiii. 22. 
— , boiler accidents and their prevention. 

xxix. 23-48, 87-99, 100 ; plates vi.- 

xiii. ; XXX. 71-81, 82, 266-267 et seq, ; 

plates xiii.-xxii. 
— , Bowlker ventilating -fan, xxxi. 2.39- 

240; xxxii. 29-31, 32, 33, 119, 120; 

plate vii. 
— , coal-dust explosions, xxix. 17-20, 21. 
— , Cooke and Guibal ventilaiws xxvii. 

104-108, 116-117. 
— , detection of inflammable gases, xxvii. 

289, 290. 
— , diamond rock-boring, xxxi. 46. 
— , differential expansive pnmping-engine, 

xxiii. 12-13. 
— , drift in coal-measures, xiii. 160, 161, 

202. 
— , economical advantacfes of mechanical 

ventilation, xix. 223-232, 236, 237 ; 

plates xlii.-xliii. 
— , Fowler apparatus for loading and 

unloading pit cases, xxiii. 29-34, 36 et 

seq, ; plates xi.-xiv. 
— , further remarks on the Caisses de 

Pr^voyance of Belgium, xiv. 39-41, 69. 
— , Guibal and Waddle ventilators, 

Pelton, xviii. 99-104; plates xvi. -xvii. 
— , Guibai ventilator, PeUon, xvi. 8-9, 

10. 
— , Hetton safety -lamp experiments, xvii. 

2-4. 
— , inclination of boreholes, xxix. 71. 
— I Jefferson boring apparatus, xxx. 84- 

86. 
— , Lemiille ventilator, xviii. 69, 60. 
— , lightning in pit, Tanfleld Moor, xxx. 

41, 42. 
— , longwcUl working, xvi. 109. 
— , Marreco water-gauge, xxviii. 72-73. 
— , mechanical stoking, xviii. 92 et seq, 
— , mineral resources of Northumberland, 

xxx. 126. 
— , national miners' relief funds, Belgium, 

xiii. 57-68, 157, 158 ; xiv. 39-41, 69.. 
— , Pemolet and Aguillon\H report, xxxi. 

28. 
— , pressure of gas in solid coal, xxx. 267, 

269. 
— , prevention of boiler accidents, xxviii. 

247-266. 
— , quoted, xxix. 162. 
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MoRisoK, D. p.. Ramsey and Cooke sig- 

im/ 'indicatory xix. 25. 
— , RiGG AND Meiklejohn coal-cutting 

machine, xxviii. 75-81, 188-192 et seq, ; 

plate XV. 
— , rope hatdagey xxix. 74. 

- y safety. hoohi, xxix. 214.215, 217-218, 
230 et seq. 

— , 8<xfety4amps, xvii. 2, 38-39; xxix. 154. 
— , ScHMiTT revolving spiral screen, 

xxviii. 183-188, 208 ; plates xxxv.. 

xxxviii. 
— , some recent experiments with coal- 

dust, xxviii. 85-103, 156, 164, 166; 

plates xvi.-xvii. 
— , tad-rope coinmittee^s report, xviii. 

78. 
— , underground conveyance, Pelton, xvi. 

101-102, 117-124, 127. 
— , i^entilati&ii of mints , xxvi. 180. 
MoRisoN, Ja8. a. R., safety-lamp lock, 

xviii. 2. 
MoRisoN, John, danger a^tendins use of 

light mineral oils for lubricating air- 
compressing machinery, xxxviii. 3-7, 

10, 11-12. 
MoRisoN safety-lamp, xxix. 127, 128 ; 

plate xvii. 
Morley Main colliery, ventilating fans, 

xxvi. 154 et seq. 

— West End collieries. King safety- 
hook, xxix. '231. 

Morpeth district, coal-seams, xxxvii. 7. 
Morrison, J as., conveyance of coal 

underground, xvi. 90. 
— , coal-washing apparal^ts, xv. 12^, 129. 
— , direct-acting pumping and toinding- 

enginesy xv. 123, 124, 126. 
— , enlargement of institutCy xv. 293. 
— , gas at Strafford Main colliery, xvii. 

59. 
— , Hetton safety-lamp experiments, xvii. 

61. 
— , manufacture of coke, viii. 124. 
— , quoted, iii. 23 ; viii. 124 ; xii. 214- 

215 ; xxix. 170 ; xxxii. 7. 15. 
— , vote of thanks to E. F. Boyd, xix. 57. 
— , Watson gift of colliery plans, xvii. 54. 
Mortality among workpeople, xxxiv. 76. 
Mortars, permeability of, xxxviii. abs. 21. 
MoRTiER, — , quoted, xxxvii. abs. 30. 
Morton, Chas., quoted, v. 132, 239, 240. 

254, 257, 268 et seq. 
Morton, Francis, quoted, ix. 50. 
Morton ejector condenser, xxiii. 165- 

166 ; plate xxxiv. 
Morts terrains, xxvii. 171, 174, 276. 
, cover, xxvii. 144, 153, 155, 156, 

157, 158, 159, 160, 161. 
Moscow coal-field, xxiv. 4-7 ; map, xxiv. 

22. 
Moses and Mitchell, \entilator for coal 

car||oes, xxv. 116. 
Moss-box, Kind-Chaudron borer, xx. 188 
et seq. 



Mobsman, S., quoted, ii. 228-230 ; iv. 63 ; 

XV. 67. 
Motive power, xix. 108-109 ; xxxvi. aba. 

12. 

, underground railways, iii. 260-274. 

, water, xxviii. 173-181. 

Motor, mechanical, for electric lighting, 

xxxiv. 57-58. 

— electric lamp, xxxiv. 36-37 ; plate x. 
Mottk ventilator, xvi. 60 et seq. 

Motz coal-seam, xxviii. 22. 

MouLB, Rev. W., quoted, xxxvi. 146. 

Mouli6res, dislocations of strata, xxxiii. 

abs. 49. 
Moulle, a., quoted, xxxv. abs. 17. 
Mount mines, xxvii. 136 ; section, 137. 

— Misery, xxxv. 197, 204. 

— Morgan gold deposits, xxxiv. abs. 44. 
mine, xxxv. abs. 26. 

— Osborne colliery, Barnsley, fall of 
coal at, xvii. 85. 

— Somers, New Zealand, xxxv. 197, 200. 

— Uniacke, xxxi. 153-155, 158, 167; 
sections, 154, 173. 

— Viso tunnel, xxxii. aba. 13. 
Mountain limestone, x. 97-98 ; xv. 14, 15 ; 

xxiii. 205 ; xxvi. 49, 50, 51 ; xxxvii. 

abs. 10. 

, Cumberland, xi. 184. 

, ironstone, xiii. 113-114. 

, mining in, xix. 92-95, 102-111. 

, North Northumberland, ix. 185- 

225. 

— — , — of England, mining in, xviii. 
150-151, 163-182 ; plates xlii.-xUv. 

, section, xxxvii. 16-21. 

— — and millstone grit, boundary 
between, xiv. 43-45, 70-71. 

— mine, Burnley, arching of roof, xviii. 
72, 73. 

Mountains, temperature of interior, xxxL 

abs. 44. 
Mousell mines, xxxi. 222, 225. 
Movements of earth's crust and issues of 

gases, xxxvi. 43, abs. 43. 
Mow Cop Hill, u. 235. 
Muckle Howgate coal, ix. 203 ; xxxviL 

13, 19. 
Mud, volcanic eruptions of, xi. 170. 
Mueffling coal-seam, section, xxviii. 63. 
Muench, Hugo, quoted, xxxiii. abs. 56. 
Mueseler safety lamp, i. 308, 317 ; ii. 

52 et seq.; xxix. 114 et seq., 120-122, 

141 et seq.; plates xiv., xix., xx., 

xxii. ; xxxii. abs. 62 ; xxxiii. abs. 39 ; 

xxxiv. 165, 166. 

, experiments with, xvii. 18, 19. 

, height of flame-cap, xxxviii. 181. 

Muhlenbach, xxxv. 82. 
Miihlgold, xxxv. 86. 
Muirhead batteries, xxiv. 166. 
Muirkirk hematite, v. 10. 
Muixj aster, W., quoted, viii. 144. 
Mules in pits, xxxii. 154-155. 
MCller, H., quoted, xxxviii. 67. 
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Multitubular boilers, viii. 64 ; xxx. 75-76. 

, explosions, xxix. 36, 38, 96 et seq. 

— safety-lamp, Howat, xxix. 155 ; 
. plate xxiv. 

MuLVANY, Wm. T., international com- 
munication through Flushing, xxiv. 

217-233 ; plates, xxxvii.-xxxviii. 
MuNDLE, Wm., quoted, xxii. 128. 
MuNDY, A. M., quoted, x. 127. 
Munich theatre, lighting experiments, 

xxxiii. abs. 90. 
MuNBOE, H. S., quoted, xxxi. abs. 13. 
MuNSCHEiD-HussMANN boring machine, 

xxxiii. abs. 58. 
Muntz metal, stemmers, xxxiii. 11. 
MuKCHisoN, Sib R., quoted, ix. 54; 

xiii. 215; xxiv. 3, 4, 8, 9; xxviii. 137- 

138, 148. 
Murcia, ores of, xxxiii. abs. 16. 
MuBDAY, T. J., apparatus for obtaining 

readings from distant indicators, 

xxxviii. 72-73. 
Mure coal-field, Dauphin^, xxxii. abs. 29. 
MuBGUE, D., quoted, xxxii. abs. 18. 
Murlo coal-field, xxxiii. abs. 28. 
MuBBAY, A., quoted, xxx. 56, 57. 

MUBBAY AND Cc, ThOS., qUOted, XV. 

40 ; xxi. 74. 
Murray creek, xxxv. 187. 
MuBTON, Chas. J., notes on the Tki- 

bouUi coal-field, Caucasus, xxxvii. 89- 

99, 190; plates xxii.-xxvii. 



Murton colliery, xii. 180 ; xv. 239. 
— , Low Main seam, xxxvii. 126-127. 

— - , number and cost of horses, xxxii. 
92-93, 107. 

, plant, xxxvi. 213. 

— — , section, xiii. 107 ; xxvii. plate 
xxxviii. 

, steam haulage experiments, v. 81- 

84, 104-105. 

, survey, XX. 92-93. 

, tail-rope system, xvii. app. i. 41- 

53; plates viii.-ix. 

, tail-ropes, xv. 90. 

, water-level at back of tubbing, 

xxxiv. 167. 

— — , winning, expense of, v. 148 ; x. 
52. 

— winning, i. 25 ; v. 43. 

, feeders of water, v. 152 et seq, 

Muschelkalk, xxviii. 13-15 ; sections, 

65. 
Muscle bind, iii. 13, 16, 19, 21. 
MusHET, D., quoted, viii. 118. 
MusHET, R., quoted, viii. 124. 
MusGBOVB signal indicator, xix. 24, 25. 
Mussel band, iii. 13, 16, 19, 21. 
Mussooree phosphates, analyses, xxxiv. 

abs. 76. 
Mussulman labourers, xxx. 21. 
Miithungs, iv. 77-78. 
Mysore gold-fields, xxxiii. abs. 32. . 
Mystery men, xxi. 23. 



N. 



Nab Gill hematite, analysis, xxx. 29. 

vein, xxviii. 110, 119 ; xxxiv. 95, 

Naga Hills, minerals xxxiii. abs. 31. 

Nagyag, xxxv. 82. 

Nagyagite, xxxv. 82. 

Naked electric wires, xxxiv. 45-46. 

— lights, vi. 205 et seq, ; vii. 13, 34- 
35 ; ix. 20, 30, Wl ; x. 126, 139, 142-143, 
158, 177 ; xvi. 42 ; xxi. 108. 

, Lundhill colliery, v. 273-274. 

Nakeral mountains, Caucasus, xxxvii. 

89-90. 
Namaqualand copper-deposits, xxxiv. 

abs. 60. 
Namur, iv. 296, 297, 298. 

— coal-basin, xxvii. 145, 146. 

Nancy ironstone basin, xxxiii. abs. 79-80. 
Nanticoke mine, inundation, xxxv. abs. 56. 
Naphtha, Transcaspian, xxxvii. abs. 58- 
60. 

— and its products, xxxiii. abs. 33. 
Narrow bords and long work, x. 130. 

— gauge railways, viii. 77 

— outcrop of Cleveland Main seam, 
xxxv. 114, 125. 

— work, coal-getting machine for, xxiii. 
107 ; plate xxix. 

Nasmyth ventilating fan, v. 260 ; xix. 
plate xiii. 



Nasse, R., quoted, xxxii. abs. 45 ; 

xxxviii. abs. 34. 
Natal, coal, xvii. 78, 80. 
Nationality of miners, xxx. 21. 
Native antimony, xxxv. abs. 24. 

— labour, xxx. 21, 22, 23. 

— mercury, xxxv. abs. 41. 

Nattriss Gill hazle, xxiv. 134, 139, 141. 
Nature of Antrim iron-ores, xxx. 107- 
110. 

beds, V. 122-123. 

hematite deposits, xxxi. 223-229. 

jet, xxxi. 61-52, 57-58. 

— ~ manganese deposits, xxxvi. 104-105. 
strata, xxiv. 183-184. 

Whitehaven coal, xxxii. 366. 

Natural coke, iv. 136 ; xxxiii. abs. 64. 
, analysis, xxxiii. abs. 64. 

— • ferric sulphates, Chile, xxxviii. abs. 2. 

— gas, V. 194, 197 ; xxv. 162, 171-172. 

, America, xxxvii. abs. 57-58. 

, New York State, xxxviii. abs. 64- 

65. 

and oil, xxxvi. 147. 

Natubal Histoby Society, Newcastle, 

agreement with, ix. 141-142, 252 ; xi, 

4-6, 57, 59 ; xii. 41-42. 
— , — , finances, xxv. 1-2. 
-, — , quoted, v. 226. 
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Natural pits in Belgian' coal-ineasures, 
xxiii. 67-80, 95106 ; plates xviii.-xxv., 
xxvii. 

— ventilation, x. 122. 

, experiments, L 79-81, 138-139. 

Natzoner coal-seam, section, xxviii. 63. 
Naurveilerhof, xxviii. 20 ; section, 65. 
Navigation colliery, Nixon ventilator, 

XXX. 274. 
Navinds coal deposits, xxxiii. abs. 35. 
Naworth colliery, xxxiii. 123. 
Neath, xxiii. 243. 

— valley, xxxi. 177, 179. 
Nebraska, coal, xxxv. abs. 40. 
Neepsend gasworks, Sheffield, safety -lamp 

tests, xxxvii. 70. 
Nelson, Jas., coal-gas as a heat-pro- 

dticer, xxiii. 62. 
— , conveyance of coal underground, xvi. 

90,91. 
— , mechanical stoking of steam-hoilerSf 

xviii. 43, 47, 61-65. 
— , Cooke ventUaioTy xxvii. 108. 
— , mechanical effects of bloion-ont shots 

on ventilation, xxvi. 104 e< seq. 
— , riveting, xviii. 4, 84. 
—, safety-lamps and shot-firing, xxiv. 69. 
— , smoke-consumers, xvii. 69-70, 74. 
— , steam-boilers, xviii. 110 et seq. 
— , tail-rope committee^s report, xviii. 78, 

79. 
— , underground haulage at Pelton, xvi. 

117-124. 
— , ventilation of mines, xxvi. 180-181. 
— , poinding -engine with self-acting vari- 
able expansion, xxvi. 114. 
Nelson, New Zealand, section, xxxv. 220. 
Nent Force level, xiii. 195-196; xviii. 177- 

178. 
Neocomian, xxv. 59-60. 

— iron-ore deposits, xxxv. 141-145. 

— ironstone, xxiv. 30-31. 
Nesham, D., quoted, v. 181-182. 

Ness, W., quoted, xxxviu. 98, 166, 167, 

168. 
Nether coal, Moira, x. 163, 164. 
Netherby boring, section, xi. 78. 

— Inch, viii. 141-142. 

Netherton colliery, exhaust steam, xxxvi. 

26, 28-29. 
Nettekovbn, — , quoted, xxxiv. abs. 62. 
Nettlebridce, sections, xxvii. 97. 
Neubbrt, E. W., quoted, xxxvi. abs. 22, 

41. 
Neunkirchen experiments with coal-dust, 

xxxiv. 199-254, 2^7-308 ; plate xxxviii.; 

xxxvii. abs. 80. 

— coal-seams, section, xxviii. 58. 
Neuropteridium, xxx. 19. 
Neutralization of acid in mine-waters, v. 

21-23. 
Nevada, nickel and cobalt, xxxiv. abs. 

39. 
— , silver-lead deposits, xxxiv. abs. 31. 

— steamer, xviii. 43. 



Nev6, xiii. 180. 

Neversink locomotive, xxxii. 192 ; plate 

xxiv. 
Seville Hall, occupation by Institute, ii. 

3, 13, 49, 241. 
New Almsbden, California, quicksilver 

mines, xxxviii. abs. 8. 

— Brancepeth colliery, boilers, xxiL 20. 
, engine, xv. 297. 

New British Iron Company, iv. 99. 
New British safety-lamp, xxix. 161. 

— Brunswick, antimony, xxxv. abs. 24. 
, coals, xxvii. 235-236. 

, geological map, xxx. plate xii. 

— Caledonia, mining statistics, xxxvL 
abs. 12. 

, nickel, xxxv. abs. 14, 20. 

, ores, xxxvii. abs. 68. 

— Campbellton colliery, xix. 157, 160. 

— discoveries applied to coal and coke 
trade, xii. 175-178. 

— explosives, results of, xxxii. abs. 47- 
48. 

— Glasgow district, xix. 127. 

— Hartley colliery, accident, xi. 100, 
143-157 ; xii. 3-15. 

— Iserlohn pit, Westphalia, coal-dust 
from, xxxiv. 205 et seq. 

— lease system, suggested, xxv. 97-98. 

— Mexico, southern mines of, xxxiii. 
abs. 24. 

— railways, xxvii. 43-44. 

— red sandstone, viii. 141, 148 ; xiii. 44, 
93, 97, 98, 203 ; XV. 16, 17 ; xxxvi. 39- 
41. 

, outcrops, X. 118, 150-151. 

, probable extension of northern 

coal-field under, xiii. 87-89, 166, 202- 

203. 

, rock-salt, xiii. 17-24, 92-98. 

, wells in, xxi. 130, 138, 151. 

— safety-cartridge, xxxvi. abs. 26. 

— silver-ore, xxxvi. abs. 41. 

New River Water Company, boring, 

xxx. 95. 
New South Wales, Flaggy Creek pit 

heading, xxxviii. abs. 13-19. 
, mineral products, xxxvii. 145 ; 

xxxviii. abs. 61. 
, — wealth, xxxii. abs. 83. 

— Windsor, Maryland, xxxi. abs. 40. 

— wire-gauze, dangerous, xii. 76. 

— York State, petroleum and natural 
gas, xxxviii. abs. 64-66. 

— Zealand, bituminous coal, xxxii. abs. 
84 ; xxxiv. abs. 34 ; xxxv. 177, 178, 
179, 180, 181, 187, 188, 190. 

, brick and fireclays, xxxv. 192, 

203. 
, brown coal, xxxv. 176, 177, 178, 

187, 197, 198, 204. 
, coal-mining statistics, xxxv. 213- 

215. 
, coal-production and consumption, 

diagrams, xxxv. 220, 
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New Zealand, glance.coal, xxxv. 177, 197, 

198. 

, gold, xxxv. abs. 59. 

, lignite, xxxv. 176, 177-178, 181. 

, minerals, xxxiii. abs. 60 ; xxxiv. 

abs. 19-20. 
, pitch-coal, xxxv. 176, 177, 182, 

186, 207, 209, 210. 
, semi-bituminous coal, xxxv. 177, 

183-186, 194-196, 199. 
Nbwall, R. S., admission of members at 

reduced fees, xxiii. 65. 
— , Blanchet system of raising coai, xxiii. 

89,90. 
— , boiler accidents and their prevention, 

XXX. 267. 
— , coal-gas as heat prodticer, xxiii. 63. 
— , coke manufacture, xxii. 19, 20. 
— , conveyance of minerals by vnre-tram- 

ivay, XX. 16. 
— , Coppie coke-ovens, xxi. 167. 
— , direct-a>cting pumping and winding- 
engines, XV. 122 e< seq. 

— , experiments with coal-dust, xxviii. 
159, 163. 

— , Fowler hydraulic winding gear, xxiii. 

39. 
— , geology of Redesdale district, xxiii. 

41, 44. 
— , Oowrie mines. Cape Breton, xxvi. 62. 
— , Kind-Ghavdron boring system, xxi. 

18. 
— , incorporation of Institute, xxii. 2. 
— , investment of Institute fundf, xxiii. 

163. 
— , little limestone, xxiv. 80, 83. 
— , Tna^chines ujorked by compressed air, 

xxii. 20-21, 22. 
— , Morton ejector condenser, xxiii. 166. 
— , natural pits, Belgium, xxiii. 74, 79, 80. 
— , Newcastle water supply, xxiv. 49-53, 

64, 66, 59, 90, 94, 96. 
— , Perkins engine, xxix. 61. 
— , presidential address of John Daglish, 

xxxv. 244. 
— , printing of papers in advance, xvi. 

131-132. 
— , prizes for papers, xxii. 2. 
— , publication of Waison borings, xxiii. 

164. 
— , reprinting of transactions, xxi. 288. 
— , smoke-consumers, xvii. 63, 68-69, 74 et 

seq. 
— , spontaneous combustion of coal, xxv. 

186-187. 
— , steam boilers, xx. 63, 120 et seq. 
— , underground surveying, xx. 106, 108- 

109, 111. 
— , steel wire-ropes, experiments with, 

viii. 17. 

— , Wood memorial hall, xvii. 31. 
Newbattle colliery, Dalkeith, air-com- 
pressing machinery, xxxviii. 4-5 et seq, 

Nbwbbbry, Prof., quoted, xxviii. 144, 
148. 



Newbiggin' stone coal, xxxvii. 7. 
Newbottle colliery, explosion and stand- 
ing fire, XV. 99-102, 144-146; plate 

xii. 

, Guibal fan, xxvii. 107. 

, safety-cage, xvii. 114. 

, section, xxxvii. plate xl. 

Newbrough, xxiv. 137, 138. 

Newbum, pumping-engine, xxi. 92, 93, 

118. 
Newcastle, ii. 105, 121. 
— , British Association meeting, xxxviii. 

47, 220. 
— , coal-field, xxxiii. 126, 127. 
— , — : — , geology, xxxiii. abs. 14-15. 

— , , section, xi. 114. 

— , corporation horses, xxxii. 110, 111, 

173. 
— , 1887 exhibition, xxxv. 244 ; xxxvii. 

abs. 1 ; xxxviii. abs. 24. 
— , New South Wales, coal, xxxv. 191. 
— , , coal nodules from, xxxvii. 

145-150; plates xxxiii. -xxxvi. 

— , , map of, vi. 27, 30-33. 

— , water supply, xxviii. 173, 180. 

— , , projects for, xxiv. 49-60, 85-95; 

plates xiii., xvi. -xvii. 

— and Carlisle railway, xv. 237 ; xxxvi. 
134. 

Darlington railway, xv. 242. 

Newcastle and Gateshead Water 

Company, xxiv. 49, 50, 67-68. 
Newcastle Journal, Matt. Dunn's letter 

to, iv. 43-44. 
Newcastle Magazine, extract, xxv. 191- 

192. 

— pits, Nottinghamshire, x. 160. 
Newchurch collieries, endless chain, xv. 

91 ; xvii. app. i. plates xiii.-xv. 

, McGill disconnecting hook, xix. 

app. i. 17. 

, Owen safety-cage, xix. app. i. 4. 

Newcomen engine, viii. 38-40. 

, northern coal-field, xix. 208. 

Newfield colliery, xv. 262. 

, workings, x. 163-164. 

, — , diagram of gate road, facing, 

X. 164. 

, — , plan, X. facing 161. 

Newfoundland, xxx. 64, 56, 67. 

— , coal-measures and lower carbonif- 
erous, xxiii. 167-176 ; plate xxxv. 

Nbwlands, Jas., quoted, xxi. 154. 

Newlands copper-mines, xxxiv. 116, 118- 
119. 

— furnace, xxxiv. 91. 

— lead-mines, xxxiv. 122. 

Newport, Monmouthshire, xxiii. 235-236. 

— ironworks, stairgrate furnaces, xix. 
68. 

Newsham colliery, endless-rope, xvii. 
app. i. 108-111 ; plates xliii.-xliv. 

, section, xiii. 209. 

Newton, W., quoted, xxxiii. 82, 83. 
Newton borings, section, xiii. 77, 78. 
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Newton Cap colliery, Bastier chain 

pump, XV. 124, 139, 151. 
, Broadbent safety-cage, xix. 

app. i. 7, 22. 

— — — , expansive pumping-engine, 
xxiii. 3, 6 ; plate iv. 

, longwall working, xvi. 42, 45- 

47 ; plate ix. 109. 
, pumping engines, xv. 121 et 

seq., 131-133. 

— St. Loe, section, xxvii. 97. 

— Underwood coal, xxxvii. 13. 
Newtown Hill, xxvi. 127. 
Niagara Falls, xL 164 ; xxv. 167-168. 
Nice, earthquake, xxxvii. 56. 
Nichols, Edw., quoted, xxxiii. abs. 23. 
Nicholson, Frank, quoted, xxxiii. abs. 

26. 
Nicholson, Geo., lightning in pit. Tan- 

fidd Moor^ xxx. 35. 
Nicholson, Dr. H. A., Lake Superior 

mining region, xxiv. 237-49. 
Nicholson, Walt., Burradwi aliery 

explosion, viii. 163. 
Nicholson and Burns, quoted, xxxiv 

89,90. 
Nickel and cobalt, Nevada, xxxiv. abs. 39, 

— mining, xxx v. abs. 14, 20-31. 

— ore, annual production, xxi. 186, 196, 

— sulphuret, in coal-beds, xii. 206. 
Nicking machine, Burnett, xxxiv. 193 

198 ; plate xxxvii. ; xxxv. 97-101. 
NiCKLES, Rene, quoted, xxxvii. abs. 86. 
Nictaux, Nova Scotia, xiv. 19, 20, 21, 22 ; 

xxxi. 152, 153. 

— , , ironworks, xxvi. 73, 75. 

Niederlausitz borehole, xxvii. 38. 

Nigger head coal, xxxiii. abs. 23. 

Nightcaps Coal Company, xxxv. 208. 

Nightsmen, Moira, xxxii. 184. 

Nile deposits, xi. 164. 

Nine foot anthracite seam, xxxi. 189. 

— yard limestone, xxxvii. 13, 18. 
Nineteenth century, coal-mining, xv. 

215-265. 
Ninety fathom dyke, ii. 108, 266 ; v. 118- 
119, 121; viii. 104-105, 148; ix. 24, 
196 ; X. 45-46 ; xi. 103, 104 ; xii. 155- 
156 ; xviii. 168. 

— — — , Gosforth, winning of coal 
south and north of, xxx viii. 189-203. 

Nipigon group, xxiv. 239-240. 
Nips-out, xxxii. 351 ; xxx viii. 63 et seq. 
in 3oal-bearing strata, xxxiii. 124- 

125, 136-137, 139-140. 
Nitrogen, destructive powers of, ii. 6. 
Nitrogenous food for horses, xxxii. 67 

et seq., 164 et seq. 
Nitro-glycerine, xv. 287 ; xxxvi. 84, 85. 
Nitrous oxide, from explosives, xxxvi. 

84. 
Nixon ventilator, xix. 226 ; plate xliii. ; 

xxx. 274. 
, Deep Duflfryn, xxx. 280-282; 

plates liii.-lvii. 



Nixon's navigation coal, experiments, 

Keyham, xiv. 58, 59. 
Nixon-Struv6 ventilator, xxvi. 163. 
Nobby island, section, vi. 31, 32. 
NoBLEMAiRE, — , quotcd, xxxvL 36, 39. 
Nodosus limestone, xxviii., 13, 15, 65. 
Nodules, basalt, xxx. 108, 110; fi.ures, 

113. 
— , from borehole coal-seam, New South 

Wales, xxxvii. 145-150; plates xxxiii. - 

xxxvi. 
— , ironstone, xxxv. 110, 120, 122, 130- 

131, 137, 143-144. 
— , — , analysis, xxxv. 112. 
Noeux colliery explosion, xxxv. abs. 54- 

56. 
NoGUES, A. F., quoted, xxxv. abs. 35- 

61. 
Noidans-Calf, Count de, quoted, xxxiii. 

bs. 27. 
NoLTEN, G., inclination of Gustav-Adolph 

borehole^ xxix. 189. 
— , quoted, xxix. 61. 
Non-condensing engines, xv. 37. 
Non-conducting coverings for boilers and 

steam-pipes, xxxii. 35-41 ; xxix. 7-8 

et seq. 
steam-pipes, comparative 

efficiency of, xxxi. 77-85. 
Non-conductor of heat, magnesium 

carbonate, xxxvi. abs. 42. 
Non-members, admission of, viii. 19-20, 

85. 
Nonnweiler, section, xxviii. 65. 
Nord du Bois de Boussu, Lemielle venti- 
lator, xvi. 73-7,9 ; plate xiv. 
Nordstern Voerendael boring, xxvi. 23, 

24; section, 21. 
Norley colliery, Owen safety-cage, xix. 

app. i. 5. 

, tail-ropes, xv. 89. 

Normal flame in safety-lamps, xxxv. 7-8. 
Norman coal-workings 1180, xv. 176-177. 
Normanby, xiii. 128; xxxv. 115. 

— colliery, ventilating fans, xxvi. 155 
et seq. 

— ironstone mines, Vil'epigue perforator, 
XX. 67. 

— mines, v. 194. 

North, F, W., quoted, xLx. app. i. 6 ; 

xxxvii. 92. 
North, Roger, quoted, xv. 195. 
North, Thos., quoted, x. 149, 150, 152. 
North America, anthracite coal-region, 

xiii. 25-40, 99-103, 157, 162-166,202. 

— American coal districts, ii. 224. 
oil, future of, xxxiii. abs. 24. 

— Biddick pit, ii. 263-264. 

— liohemia, lignite mines, xxxii. abs. 
29-30. 

— Brancepeth colliery, ventilator, xxvii. 
102, 104. 

— Carolina, coal-fields, xxxv. abs. 25. 
, gold, xxxiii. abs. 24. 

— China, coal mines, xv. 72-73 
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nobth-east coast institution of 
Engineebs and Shipbuilders, xxxv. 
242. 

North-eastern coast, river and harbour 
bars, ii. 126. 

railway, traffic, xii. 173. 

— Elswick colliery, plant, xxxvi. 206. 

— Gawber colliery, miner's dial, xx. 25. 
North German Boiler Inspection 

Society, xxix. 33-34. 
North Head coal-seam. xxiv. 178, 183 194. 

— Hetton colliery, xv. 226, -227, 228, 
233, 253. 

, furnace-gases, xii. 26. 

, tail-rope system, xvii. app. i. 

7-12; plate i. ^ 

KoRTH Hetton Company, quoted, iii. 
app. 2. 

North Northumberland, mountain lime- 
stone, ix. 185-225. 

, section, xxv. 238. 

— of England, carboniferous rocks, xxvi. 
48-52. 

, coal-field, x. 41. 

— , coals, gases in, xxii. 27-28. 

, correlation of coal - seams, 

xxxvii. 3-25, 123, 128 ; plate i. 

, iron manufacture, xiv. 27-28. 

, lead-mining districts, xiii. 187- 

199 ; xiv. 9-14. 
— , muiing in mountain limestone, 

xviii. 150-151, 16^-182; plates xlii.-xliv. 
, pitmen, superiority of, v. 12-13. 

— — France, coal basin, section through, 
xxvii. plate xxviii. 

, coal-field, xxvii. 143-169, 249- 

252; plates xviii. -xxi. ; xxxiv. abs. 26-28. 
, earthquakes, xxxv. abs. 34-35. 

— Saskatchewan lignites, xxvii. 237. 
, analyses, xxvii. 238. 

— river, Nova Scotia, xxvi. 76. 

— Seaton, ii. 276. 

colliery, horses, xxxii. 109. 

, plant, xxxvi. 206. 

, section, xiii. 209. 

— — — , — from Oughton boring to, 
facing xiii. 208. 

— Shields, ballast hill, electric wires, 
XXX. 44 ; xxxiii. 89. 

, hygrometric observations, xxxiv. 

179. 

— Shore, Lake Superior, xxiv. 237. 

— Skelton pit, xxxv. 114. 

— Spanish coal-fields, xxxiv. abs. 36-37. 

— Staffordshire, coal-field, map, ii. 234. 

, coal-seams, xxxi. 145-146. 

, fire-damp, xxix. 141-142. 

North Staffordshire Institute of 

Mining and Mechanical Engineers, 
xxix. 101-102 ; xxxvii. 168. 
North Staffordshire, mines, coal-dust, 
xxviii. 158-159. 

— Sunderland, iii. 24. 

— — , limestone, xxxiii. 72, 74-77 ; 
sections, 75. 



North Sunderland point, xxxiii. 69, 74, 

77. 
quarry, xxxiii. 74-75 ; sections, 75, 

79. 

— Tyne district, xi. 61, 63. 

— Wales, coal-field, map, xix. plate xix. 

— — , wicket system, xxxi. 17-18 ; 
plate vii. 

— West Territory, coals, xxvii. 236-*241. 

— western France, section, xxv. 77, 78. 

— - Yorkshire, carboniferous limestone, 

xxi. 251-270; plates xxxiv. -xii. 
, iron-ore deposits, xxxv. 124-130 ; 

general section, xxxv. 145. 
Northampton, boring, xxx. 96. 
— , iron-ores, xxiv. 29. 

— sands, xxiv. 24, 28, 30 ; xxxv. 135. 
Northamptonshire, iron - ore deposits, 

xxxv. 135-139. 

— , , analyses, xxxv. 138-139. 

, detailed sections, xxxv. 145. 

, general section, xxxv. 145. 

, geological map, xxxv. 145. 

, output, xxxv. 139. 

Northern coal-field, duration of, xii. 197. 
— , economic uses and early history 

of coal and coke, xiii. 46-48. 
, extent and duration, ii. 103 ; 

iii. 4 et »eq, 

, geological description, xii. 

153-158. 

, geology, xiii. 42-46. 

, probable extension, xiii. 87-89, 

166, 202-203. 
Northern Coal-mining Company, xv. 

237. 
Northern coal trade, chronicles of, xv. 

175-281 ; xvi. 5-6. 

— end of Bristol coal-field, x. 97-104, 113 
tt seq. 

— Europe, communication through 
Flushing, xxiv. 217-233; plates 
xxxvii. -xxxviii. 

Northumberland, carboniferous lime- 
stone, ix. 186 ; xxviii. 3-7. 

Northumberland, Duke of, letter, iv. 
109. 

~, quoted, vi. 200-201; ix. 230; xi. 
220, 221. 

Northumberland, south, great and four 
fathom limestone and associated beds, 
xxiv. 133-150 ; plates xxxii. -xxxiii. 

— and Durham, glaciation of, xiii. 166, 
169-185, 202. 

, upper and lower beds of coal, 

xi. 101-138. 

central railway, xxx. 121, 127. 
- coal, quality, ii. 201. 

— dock, ix. 243 ; xii. 12. 

lakes, water-supply for Newcastle, 
xxiv. 56, 85-95 ; plates xvi. -xvii. 

limestones, xxv. 46-58 ; plate xxxviii.; 
xxviii. 3. 

— — ^ larger divisions of carboniferous 
system, xxv. 225-237 ; plate Ixx 
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Northumberland ore, iv. 58, 59. 
Norton ironworks, v. 213. 
Norway, gold, xxxiv. aba. 46. 

— timber tested, xxxvii. 228, 230, 231- 
234. 

Norwood colliery, xiii. 72-73 ; section, 

73. 

, ventilation experiments, i. 127-128. 

Nostitz coal-seam, section, xxviii. 61. 
NoTH, J., quoted, xxxiv. abs. 64 ; xxxv. 

abs. 65. 
Notomoa clavata, figured, vi. 35 ; plate 

iv. 
Nottingham canal, x. 121, 123, 150, 153. 

— colliery, U.S.A., xxxviii. abs. 6. 
Nottinghamshire and Derbyshire, coal- 

fields, X. maps facing 117, 150 ; 

section facing 119. 
, longwall working, x. 127-131, 

137 et seq, 
, progress of mining, x. 117-127, 

137 et seq. 
Nova Scotia, coal-fields, xi. 124; xix. 

113-168 ; plates xxv.-xxx. 

, coke, analysis, xxvi. 79. 

-, collieries, Pictou, analysis of water, 

xxix. 55-56. 

, geological map, xiv. facing 15. 

, gold-fields, xxxi. 151-172 ; plates 

xxii. -xxviii. 

, granite, xxxi. 152, 153. 

, gypsum, XXX. 53-68 ; plate xii. 

, iron-mines and manufacture, xiv. 

15-25, 91-92. 

, iron-ores, xxvi. 71-89 ; plates viii. -x. 

, limestones, analyses, xxvi. 87. 

, mineral production, xxxii. abs. 84. 

, minerals, xxxv. abs. 49-50. 

, mining .statistics, xxxiv. abs. 74. 

, pit waters, xxix. 53-57. 



I Nova Scotia colliery, xix. 125, 126. 
I Nugget lode, xxxi. 158 ; section, 173. 
Number of blast furnaces, Northumber- 
land and Durham, xiii. 124, 148. 
and collieries, ii. 195 ; xiii. 29, 

32 ; xxiii. 201. 
mills and forges, xxiii. 

245. 

puddling furnaces, xiii. 151. 

furnaces in South Durham, v. 215, 

216. 

members, x. 3. 

, increased, xxi. 158. 

miners. North France, xxvii. 154 

et seq, 

mines, France, vi. 55-56, 58, 63. 

New Zealand coal-mines, xxxv. 

210-211. 
pits, France, Belgium and Prussia, 

iv. 289, 290, 292. 
Prussian collieries, xxvii. 33, 36, 

37,40. 
miners, xxvii. 33 et seq, 

— — railways. United Kingdom, iv 
61. 

ships. United Kingdom, vi. 107. 

— — workpeople, East Somersetshire 
coal-field, iv. 200. 

, foreign mines, xxxi. abs. 1, 2, 

3, 4, 5, 16. 

, Warora colliery, xxxviii. 137. 

Nuneaton Common, section, xxxiii. 162. 
Nunnery colliery, Sheffield, Bainbridge 

lubricator, xxv. 220. 
, — , coking experiments, xxii. 99- 

101. 
Nut coal, xiii. 28, 33. 
Nutbrook pit, explosions, x. 126. 
Nuthall pit, X. 150. 
Nystbom rack and pinion, xxi. 272-273. 



Oak, carbonization of, xxxvi. abs. 1. 

Oaken spades, xxxiv. 87-88, 93. 

Oakenshaw colliery, xv. 249. 

, Vickers furnace, xviii. 109. 

Oaks colliery, explosions, xxv. 29-38, 142- 
144 ; plates vi. -xxxvii. 

, gas, xviii. 159. 

, Guibal fan, xxvii. 107. 

Oakshaw colliery, section, xi. 70. 

Oakwellgate colliery, xv. 239. 

Oakwood coal, xxiv. 75 ; xxxvii. 12. 

Oatlands, xxxiii. 123, 124, 134, 139, 148 ; 
section, 148. 

Obach tramway system, xxxv. abs. 70. 

Objects of Institute, i. 13-15 ; x. 3-4 ; 
xxxviii. 45. 

Oblong coke-ovens, viii. 117. 

Obokh, geology of, xxxvi. abs. 9. 

Observations of underground tempera- 
ture, tables, xxxi. 60, 63, 65, 68. 

water, xxxiii. abs. 86. 



Obstacles to electric haulage, xxxv. 239. 
Occlusion of gases by coal, xxii. 25-29, 

129-133, 135-137. 

various coals, xxvi. 35-38. 

inflammable gas, xvii. 107. 

Occurrence of anthracite, xxxi. 177-179. 
auriferous quartz, xxxi. 153, 154, 

156, 157, 158. 
coal. New Zealand, xxxv. 176, 177- 

178. 

, Bristol distiict, xxxv. 93. 

gold, Transylvania, xxxv. 81-82. 

gypsum, Nova Scotian, xxx. 53, 

54, 57, 59. 

iron ores, xxx. 107-110. 

jet, xxxi. 51 , 52, 54. 

lead, xxiv. 145, 147, 148. 

— — manganese-ore, Merionethshire, 

xxxvi. 103-117 ; plates xvi.-xix. 

metallic veins, xviii. 151. 

minerals, xxv. 81-84, 86-91. 
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Occurrence of ores, vi. 9-10, 11, 188, 191- 

196 ; xviu. 165, 166. 
Ochre, Sardinia, xxxiv. 147-149, 156, 157. 
Ochres, annual production, xxi, 174, 184, 

194. 
Oeking, H. L., quoted, xxxvii. abs. 9. 
Oelheim petroleum, xxxii. abs. 58, 78-79. 
Oesterreichische Correspondenz, quoted, 

iv. 88. 
Oexle, — , Wolf safety -lamp ^ xxxiv. 295. 
Oeynhausen salt boring, xxvii. 40. 
Oflfenbanya, xxxv. 82, 92. 
Officers, election, iv. 262 ; xii. 92. 
— , nomination, xiv. 105, 136. 
— , re-election, vi. 197-198, 200. 
Offord, James, lightning in pity Tan- 

field Moor J xxx. 32. 
Ogassa, coal-measures, xxxvi. 33, 34-36. 
— , limestones, xxxvi. 37. 
Ogden, Heth, quoted, xxxix. 228. 
OoDEN, John M., quoted, ix. 89. 
— , shrinkage o/paper, xxxv. 45, 46. 
— , underground locomotives, ix. 89. 
Ogilvie oil, xxxvii. 72. 
Ohio coal-measures, section, xxv. 163- 

166. 

— river barses, xxv. 174. 

Oil, central Europe, xxxiii. abs. 29. 
— , North America, xxxiii. abs. 24. 

— and ammoniacal liquors, extraction, 
coke manufacture, xxix. 81-85, 192-197; 
plate V. 

— — coal-measures, production, U.S. 
America, xxv. 101, 145-175 ; plates 
xliiL-lxix. ; xxvi. 11, 28-31. 

— coal, xix. 124 ; xxii. 142. 

— consumption, safety-lamps, xxxv. 
15-18. 

— enclosed in chamber near axle, system 
of lubrication, xxv. 216, 219-221; 
plates Ixiv. -Ixvii. 

— industry, Oelheim, xxxii. abs. 78-79. 

— on safety-lamp gauze, xii. 72 et seq. ; 
XV. 144-145 ; xvi. 91 ; xvii. 5 et seq, 

— regions of Pennsylvania, xxv. 158-162. 
-— shales, xix. 78, 80, 136 ; xx. 135, 136 ; 

xxxii. abs. 5. 
Oilworks, mineral, xx. 177-183; plates 

xlix.-lii. 
Oilv coal-dust, xxxiv. 252. 
Old Durham colliery, section, xiii. 79. 

— five quarter coal, ii. 142-143. 

— Hutton mines, xxxv. 116, 117 ; 
sections, 145. 

— lead workings, xxvii. 22. 

— Mill pit, Hartley, xii. 4. 

— Plessy pit, cost of >*orking, xxxviii. 
202. 

— red sandstone, xi. 66-68, 121, 122-123, 
126; xii. 89; xiii. 43, 44, 202, 203; 
XV. 14 ; xxiii. 205. 

— Risehow colliery, fault, xxxii. 352. 

— slag-heaps, xxxiv. 84. 

— workings, outbursts of gas from, xxxi. 
12-13. 



Oldbury and West Bromwich fault, x. 

196. 
Oldham, R. D., quoted, xxxiii. abs. 31. 
Oldham, coal-seams, xv. 14. 

— , diamond rock -boring near, xxxi. 44. 
— , excursion to, xiv. Ill, 112. 
Oliver, William, quoted, xii. 149. 
Olry, — , quoted, xxxii. abs. 57. 
Ontario colliery, xxiv. 203-204. 
Oolitic brown ore, xxv. 61 et seq. 

— formation, xiii. 99, 100, 103, 157, 166. 

— structure, xxiv. 24, 25. 

Open burning coke-ovens, experiments, 
viii. 117, 129. 

— running fans, defects of, xix. 7-8. 

— topped tubbing, burst by gas blower 
xxi. 19. 

Opencast workings, Huelva mines, xxxvii. 

36-39, 46. 
Opencuts, xxxviii. 134, 136; sections, 

165. 
Opening bridges, different systems, xxii. 

61-72, 152; plates xv.-xix., xxxvi. 
Ophir mill, xxxi. 166. 
O'Regan, — , smoke-consuming apparatus, 

xi. 212. 
Orbicula affinis, figured, vi. 35 ; plate iv. 
Orbo colliery, xxxvi. 118, 119, 120. 
Orconera incline, xxxiii. 222-223. 

— railway, xxxiii. 227-228. 

Ord, John, lightning at Kimhlesworth 

colliery, xxx. 130. 
Okd, J. W., quoted, v. 183, 217-218. 
Ordnance maps and sections, ix. 54. 
Ore-bearing rocks, Attica, xxxiv. abs. 67. 
Ore-deposits, classification, xxxiv. abs. 

66. 

, Kitzbilhel, Tyrol, xxxi. abs. 37. 

, Leadville, Colorado, xxxiii. abs. 

104 ; xxxv. abs. 7. 
Ore dressing with air-blast, xxxvi. abs. 

22-23. 
air-jigs, xxxvi. abs. 20-22. 

— production, xxv. 91, 92, 93. 

— rolls, dressing in position, xxxviii. 
abs. 12. 

— seeking by compass, xxxiv. abs. 36. 
—- sorting, xxxvii. abs. 64-65. 

— washing, settling ponds, xxxviii. abs. 
12. 

Orepuke coal district, xxxv. 209. 

— — — , bituminous shale, analysis, 
xxxv. 209. 

, coal, analyses, xxxv. 209. 

Ores, xxiv. 239 et seq. 

— , New Caledonia, xxxvii. abs. 68. 

— , occurrence in North of England lead- 
mining districts, xviii. 165 et seq. 

— , treatment of, xxx. 135-148; plates 
XXX.. xxxvii. 

Organic deposits in a coal-pit, xxxiv. abs. 

— remains. Great Northern coal-field, xii. 
207. 

Orgrave, iron-mines, xxxiv. 85. 
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Origin, Antrim iron-ore deposits, xxx. 

110-112. 
— , coal, iv. 132; viii. 9S-106; ix. 187; 

xxxiv. abs. 16 ; xxxvii. al)8. 47-48. 
— , gases in coal-mines, iii. 45-48. 

— , gypsum, Nova Scotia, xxx. 60-64. 

— , hematite deposits, xxviii. 142-154, 
222-224, 227-229, 231-234; xxxi. 230- 
237. 

— -, Institute, xviii. 20. 

— , iron-ore deposits, xxxv. 146-157. 

— , iron-ores, xxxiv. abs. 33. 

— , manganese-deposits, xxxiv. 152-153 ; 

xxxv. abs. 41 ; xxxvi. 115-116. 
— , ore-deposits, vi. 16-17 ; xxv. 71-73. 
— , peat, XX vi. 41. 

, steam coal and anthracite, xx. 147. 
— ^ tin deposits, xxxvii. abs. lio. 
— , vegetable, of coal, xxxvii. abs. 89-93. 
— , veins, xix. 94, 95 ; xxxiii. abs. 10, 45. 

— and development of coal-trade, iv. 125- 
126. 

— formation of coal, xi. 163-175 ; xii. 
31-34. 

Obiol, Roman, quoted, xxxii. abs. 51 ; 

xxxiii. abs. 46. 
Obmebod, Edw., safety-hook, xix. app. i. 

12-13; plate xiv. ; xx. 81 ; xxix. 207- 

208, 213, 232 ; plate xxxviii. 
— , safety-link, xvii. 114. 
Ormesby ironworks, v. 213. 
Ornamental stones, xxx. 123. 
Orthez, borins near, xxxiv. abs. 14. 
Orthocerata, drawings, ix. 188-189. 
Oruro, Bolivia, silver-mines, xxxvi. abs. 

51-62. 
Obville, Gustav D., quoted, xxxviii. 

abs 68. 
0:<LEB anemometer, x. 208, 236. 
Ostrau coal-field, xxxiii. abs. 91. 
Ostrea, Formosa, xxxiv. 81. 

— bed, xxv. 63. 

— carbonacea, xxxv. 179. 

OSTBICOUBT COLLIEBY COMPANY, XXVii. 

166. 
Oswald, R. W., quoted, xxix. 148. 
Otago, coal-fields. New Zealand, xxxv. 

200-204 ; section, 220. 
Otamataura Creek coal-seams, xxxv. 185. 
Otepopo coal-field, xxxv. 201. 
Otto, B., quoted, xxxiv. abs. 8, 49. 
Otto and Co., Db. C, quoted, xxxiv. 

abs. 11. 
Otto coal-seam, section, xxviii. 56. 

— gas engine, xxxii. abs. 54. 
Otopteris ovata, figured, vi. 33 ; plate iii. 
Ototara stone, xxxv. 175. 

Ottweiler division, xxviii. 16, 17 ; 

sections, xxviii. 65. 
Oughton boring, vi. 11-12 ; xxxviii. 25. 

— — to North Seaton, section facing 
xiu. 208. 

Ouston colliery, brattice, ix. 70. 

, horses, xxxii. 1 10. 

-- pit, xiii. 71, 76, 160. 



Outbursts of fire-damp, foretold by earth - 

shakes, xxxiv. 168-172. 
- gas, xxxii. abs. 2S ; xxxiiL 179-180, 

181. 

, metalliferous-mines, xxxviii. 

59-72. 

— , StraiFord Main colliery, xxv. 

23-27, 104-106; plates ii. -v. 

, sudden, xxxi. 9-13. 

Outcrop of coal-seams, vi. 29-33. 
Outerby colliery, xxxiv. 100, 106. 
Outersyde colliery, xxxiv. 100, 106. 
Outlay, Sub-Wealden boring, xxiii. 188. 
Outline of geology, U.S.A., xxv. 146-149. 
Output, coal, ii. 200-202, 211-220, 2.»3 ; 

iv. 56, 57, 61, 62, 68, 87. 

, , Warora, xxxviii. 120-121, 136, 

138. 

— , — , single collieries, xxiii. 232-233. 
Outwood colliery, pumping-engines, xv. 

Ovens, Nova Scotia, xxxi. 168, 169. 
Overburden, removal of, Huelva mines, 

xxxvii. 37. 
Over coal, Moira, x. 163. 
Overend limestone, xxxii. 352, 354. 
Overflow, Hury reservoir, xxxiv. 261. 
Overheating of boiler, iv. 40. 
Overhorsing in collieries, xxxii. 103 et neq. 
Overland route to India, xxiv. 229-231 ; 

map, 233. 
Overlap, Somerset coal-field, iii. 28-29. 
Overlaps, xxxi. 160. 
Oxeriying and underlying coal-seams, 

working, v. 15-21. 
Overmen, admission to meetings, xi. 211- 

212. 
Overturning waggons, xxxvii. abs. 72. 
Overweight, x. 62, 
Overwinding, x. 83-84 ; xix. app. i. 18 

et seq.; xxv. 194 ; xxxv. abs. 47-48. 
— , apparatus for prevention of, xxix. 

187-188, 228-229 ; plate xxxiii. 
— , lives lost by, xxix. 202. 
— , Walker detaching hook, xxiv. 35-37. 
Overworking, xxviii. 203. 
Owen safety cage, x. 96; xi. 161-162; 

XV. 30, 111, 116-118; xvi. 31; xix. 

app. i. 2-5 ; plates i.-v. 
Owsen Fell, section, xxxiv. 137. 
Oxford clay, xxxv. 140 ; sections, 145. 

— limestone, xxxvii. 13. 
Oxidation of wire-ropes, viii. 15. 

Oxide o iron, annual production, xxi. 

187, 197. 
Oxy>ien, coke saturated with, xxii. 12-16. 
— , eliminated from coal, x. 169. 
— , volumes needed for combustion of 

gases, xxxv. 10. 

— for patent lamp, xxxi. 201, C03. 

— in coal. New South Wales, vi. 37. 
Ozokerite, xxxv. abs. 9 ; xxxviii. abs. 

68-69. 
— , Galicia, xxxii. abs. 3 ; xxxvii. abe. 
39, 55-56 ; xxxvui. abs. 15-16. 
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PachydomuB gigas, figured, vi. 35 ; plate 
iv. 

— ovalis, figured, vi. 36 ; plate iv. 
Paddington terminus, electric lighting 

plant, XXXV. 240. 
Paddock air-jig, xxxvi. aba. 21-22. 
Padeswood boring, xxv. 99. 
Page, Dr. David, artificial stones, xxiii. 

158-169, 160. 
— , little limeMt (/lie i xxiv. 81-82. 
— , minera firestone, xxiv. 154. 
— , natural pits, Belgium, xxiii. 74-76, 

78-79, 80, 104-106, 106. 
— , Newcastle uxiter mvpplyy xxiv. 91, 92, 

93. 
— , Northumberland limesto^ies, xxiv. 147, 

148. 
— , practical aspects of geology, xxi. 241- 

247. 
— , quoted, xi. 170-171, 173 ; xxiii. 95- 

96 ; xxxiii. 170. 
— , selenitic plaster, xxiv. 152-154. 

— Sub- Wealden boring , xxiii. 160-161. 
Page, Wm., Corliss expansion gear, xxv. 

213-214; plates lviii.-lix. 
— , \K-inding engine with self - acting 

variable expansion, xxvi. 109-116; 

plates xiii.-xvii. 
Page Bank colliery, Ansell gas-detector, 

xxvi. 133. 
, Calow safety-cage, xix. app. i. 

8, 22. 

, coke ovens, xxvii. 127-128. 

— , electric signalling, xxiv. 167. 

, endless-rope haulage, xxxi. 110. 

, engine experiments, xv. 295. 

, Guibal ventilator, xvi. 61. 

, Lemielle ventilator, xviii. 69, 

60, 63-69, 100, 140 et seq. ; plates vii.- 

XV. ; xix. 2, 3 ; plate xlii. ; xxx. 274. 

, lightning, xxx. 36. 

, pumping, xvi. 92. 

, Vickers furnace, xviii. 109, 

111. 
Paiva, Lieut. A. db, quoted, xxxvii. 

abs. 63. 
Palteontological evidence, xxvi. 41-42 ; 

xxx. 54, 65. 
Palaeontology, xi. 121-124. 
PaUmaun, Bengal, xxxii. 149, 150. 
Palencia coal-fields, xxxvi. 118-120. 
Palffy, Jos., quoted, xxx v. abs. 58. 
Palladium wire for gas-indicators, xxvii. 

293-294. 
Palmer, A., quoted, v. 260. 
Palmer, Sir Chas. M., geology oj 

northern coal-fiddy xiii. 45. 
— , quoted, iii. app. 3 ; xv. 269. 
Palmer, Eli J., quoted, xxxviii. 17. 
Palmer, John B., quoted, xxi. 154. 
Palmers Hill, section, xiii. 42. 
Palmesalade iron-mines, xxxiv. abs. 33. 
Palmibri seismoscope, xxxvii. 64. 



Pambour, — , quoted, v. 110. 
Panama Canal, xxxv. 229, 232. 

, geology, xxxi. abs. 42. 

Panclastite, xxxvi. 83. 

Panel worning, Buddie, vii. 16-17, 39 

tt seq., 83 ; viii. 10. 
Panniers, xxxiii. 220. 
Panning, gold, xxxv. 90. 
Pantopollit, xxvii. 62. 
Panuco mountain, Mexico, xxxv. abs. 10. 
Paper, shrinkage, xxxiv. 175-181 ; plates 

xxv. -xxxiv. ; xxxv. 44-47. 
Paper coal, xxiv. 7. 
Papers, awards for, xxxii. p. viii.; 

xxxiii. p. viii.; xxxv. p. x. 
— , copyright, v. 1-3 ; xiii. 13-14. 
— , discussion, v. 4-5, 8, 226, 227 ; xi. 

139-140; xvi. 42-43, 131. 
— , list, XV. 55-56, 67, 68-69. 
— , printing, xiii. 1-2, 13-14, 41-42; 

XTi. 131, 132. 
— , subjects for, xx. 220. 
— , translation of, xvi. 1. 

— read. British Association meeting, 
xxxviii. 47. 

Papists cross limestone, xi. 106 ; sections, 

106, 111. 
Paquet ventilator, xvi. 60 et seq. 
Parachutes, safety-cages, xxvii. 17-', 201. 
Paradoxes in ventilation, xii. 85, 93, 143 ; 

xiii. 6-11, 14, 48-62, 104-1U6; diagram, 

facing 60. 
Parallelogram coke-oven, viii. 117. 
Parapara hematite deposits, xxxv. 184. 
Parasnath mountain, xxx. 4. 
Parent, L., quoted, xxxiv. abs. 78 ; 

xxxv. abs. 46. 
Paris and Lyons railway, ix. 59. 

— as a seaport, xxxii. abs. 11. 

— 1878 exhibition, xxvii. 280-281. 

— School of Mines, xxvii. 281. 

Park colliery. South Staffordshire, pillar 
and stall, x. 188. 

— mines, Furness, xxxi. 222, 224 ; 
plans. 237. 

, Cornwall, stamping, xxx. 139-140. 

— or Coal-pit heath series, xxvii. 89, 97. 
Park -field pit, sections, x. 101 ; xxviii-07.' 
Park-head colliery, section, x. 195. 
Parkin, Chas., jet-mining, xxxi. 51-58, 

205. 
— , mineral resources, Rosedale Abbey 

district, xxxii. 43-53. 
— , treatment of ores, xxx. 136-148; 

plates, xxx. -xxxvii. 
— , Perran iron-lode, Cornwall, and 

mines in district, xxvii. 131-139. 

— , quoted, xxxv. 126. 

Parkside, xxviu 115, 145, 146. 149; 

xxxiv. 129, 133, 134 ; sections, 136. 
Parliamentary and other committees, xv. 

2-28-231, 235-236, 237-238, 239, 246, 

248-249, 261-252, 265. 
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Parliamentary Commission, University of 
Durham, ix. 86-87, 251-252. 

— papers, purchase of, iii. 320, 341. 
Parnell, Col., lightning in pit, West 

Thornley colliery, xxxiii. 90. 
Parr Moss and Chat Moss, viii. 59, 60, 

62. 
Parkain, — , quoted, xxxii. abs. 4. 
Pabran, a., quoted, xxxiv. abs. 13. 
Parrinoton, M. W., breccia gashe-H and 

earth shakes^ xxxiii. 174-177. 
— , Reumaux tnetfiod of cleaning coal, 

xxvi. 142. 
Parrot coal-seam, xxvii. 93 ; xxxvii. 13. 
Parson, W., and W. White, quoted, 

xxxiv. 92. 
Parsons, Hon. C. A., coal-dmt, xxxvii. 

257. 
— , quoted, xxxvi. 147. 
Partial vacuum favouring evolution of 

fire-damp, xxv. 245-247. 
Partings of shale, xxviii. 134, 144-145; 

figures, 155. 
Parton harbour, xxxiv. 101, 106, 110. 
Pasghke-Kastner air-compressors, xxxi. 

abs. 45, 46. 
Pasley, Coii. C. W., quoted, xix. 181. 
Pass pipes, ix. 10 et seq. 
Passblecq, Ph., quoted, xxxiii. abs. 106. 
Pasture drift seam, xxxvii. 6. 

— Hill, thin seam, v. 6. 

Pateley Bridge lead-mines, pneumatic 

rock-drill, xxix. 224. 
Patent for anthracite coke, xxxi. 190. 

— fuel, English, value, xxxviii. 161. 
, exports, X. 71. 

, manufacture, xxvii. 154 ; xxxiv. 

abs. 30-31. 

, shipments, xxxiii. 201, 202, 203. 

works, Anzin, xxvii. 175-176. 

, Somain, xxvii. 256-257. 

— law, xiv. 126, 130. 

Patents connected with mining opera- 
tions, xvii. '34-35, 54; app. ii. 3-72; 
plates i. -X ; x viii. app. 3-34 ; xix. app. 
iii. 39-57 ; xx. app. ii. 9-21 ; xxi. app. 
ii. 9-19 ; xxii. app. ii. 9-27 ; xxiii. 
app. ii. 9-24 ; xxiv. app. ii. 9-27 ; xxv. 
app. ii. 9-28. 

, list no longer published, 

xxvi. app. 9. 

Patemion, xxxiv. abs. 62. 

Paton and Harris, carbon dioxide pump, 
xxv. 116. 

Patricroft pit, engine, xv. 33. 

— sinking, xv. 17 

Pattinson, — , Middlesbro' salt, xiii. 20- 

21. 
Pattinson, Hugh Lee, quoted, xiii. 197- 

198; xviii. 26. 
Pattinson, Jno., quoted, xvii. 80; xxiv. 

29 ; xxxiv. 76 ; xxxvi. 35, 41. 
— , salt far laying coal-dust, xxxi. 149-150. 
— , spontaneous combtisticni of coal, xxv. 

118-119 c^seg. 



Patton, John, spontaneotwi combustion oj 

coal, xxv. 183-184, 186. 
Paul, C. M., quoted, xxxii. abs. 3. 
Paul, K. M., quoted, xxxiv. abs. 61. 
Pauls, Buck & Co., quoted, v. 221. 
Pay streaks, xxxi. 159, 160 ; plan, 173. 
Payebne, Dr., quoted, ii. 99. 
Payne, J. Buxton, Swan electric safely- 

lamp, xxxi. 118, 119. 
Pea coal, xiiL 28, 33. 

— ore, xxv. 61, 67, 68, 71, 72. 
Peace, — , quoted, iii. app. 12 ; xii. 49. 
Peace, M. W., quoted, xiv. 113. 
Peace coal-cutting mi chine, xii. 48 ; 

xiv. 125, 126. 
Peacock coal-seam, xiii. 38. 
Peak cavern, xxviii. 145-146, 149-150. 
Peake, — , quoted, xxxvii. 223. 
Pearce, F. H. , counterbalancing ivindin^- 

engines, xxv. 209, 212-213. 
— , ventilation tables, xxxiii. 93-106. 
Pearsall, — , quoted, xi. 43. 
Pearson, G. R. , transmission of power by 

steam, xxxv. 1G4. 
Pearson, G. T., quoted, xxxviii. 21. 
Pearson & Co., J. B., quoted, iii. 

app. 6. 
Pearson and Knowles, quoted, xix. 

app. i. 17. 
Pease, — , quoted, viii. 56, 67 ; xxix. 

72. 
— , rope haxda^e, xxix. 74. 
Pease, Edw., quoted, xv. 226, 252. 
Pease, Jas., new method of rope haul- 
age, xxviii. 237-241 ; plates xl.-xU. ; 

xxix. 71. 
Pease, Jos., quoted, xv. 235. 
Pease, Jos. Whitwell, quoted, iii. app. 

4 ; xii. 87, 217 ; xxiii. 126. 
Pease, J. and J. W., quoted, xvi. 95. 
Pease & Co., Jos., donation, xviL 41, 42. 
— , quoted, iii. app. 4. 
Pease, Gilkbs & Co., quoted, xxix. 

13. 
Pease's West collieries, xv. 243. 
Peat, iii. app. 8. 
— , Italy, xxxvii. abs. 15-16. 
— , Rosedale abbey district, xxxii. 52. 
— , Russia, xxxiii. abs. 33. 

— beds, viii. 110. 

Peaty water, xxiv. 91, 92, 94. 
Pebbles in coal, xxxvi. abs. 8. 
Pechelbronn bituminous beds, xxxiv, 

abs. 67. 
Peclet, — , quoted, iii. 77 et seq,, 210, 

211,329,338; iv. 19-20. 
Pec ten, Formosa, xxxiv. 81. 

— ironstone band, xiii. 127. 

seam, xxxv. 115, 118 ; sections, 145. 

, analysis, xxxv. 118. 

— lineatus, figured, vi. 35 ; plate iv. 
Pedrisco, xxxiii. 214. 

Peek, Prof. — , quoted, xxix. 20. 
Peel, Sir Robert, viiL 73. 
Pegmatite, Hindustan, xxxvi. abs. 37* 
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PEILB, Wm., Cumberland coal-field, 
xxxui. 123, 127-128. 

Pelaw colliery, Wolf safety-lamp experi- 
ments, xxxiv. 293-294. 

Pbix^, Max., quoted, xxxvi. abs. 31. 

Pbloux, Chas. du, quoted, xxxv. abs. 
20. 

Pelton, coal-seams, xxxviL 6. 

— colliery, dip trouble, iii. 34 et seq. ; 
plan, 52. 

, engine, vi. 4. 

, experiments with Douglas lamp, 

xxxv. 66. 
, Guibal fan, xvi. 8-10 ; xviii. 59, 

99, 102-104, 140 etseq, ; plate xxxviii. ; 
xix. 2, 229 ; plate xlii. 

— — , Juckes firebars, xviii. 92, 96. 

, Lemielle ventilator, xviii. 139. 

, outburst of gas, xxxi. 10. 

— — , safety-lamp experiments, xxix. 
162, 164 ; xxxiv. 293. 

, surveys, xx. 90-91. 

— ' — , underground cooveyance, xvi. 101- 
104, 117-124; plates XXX. -xxxiv. 

— — , Waddle ventilator at, xviii. 99- 

100, 101 ; plates xvi.-xvii. ; xix. 227, 
229 ; plate xlii. 

, water-feeders and gas, xii. 22, 24. 

— Fell colliery, xv. 236. 

Pelton high-pressure water-wheel, 

xxxviii. abs. 20. 
PsiiZER fan, xxxi. abs. 9. 

— rock-drill, xxvii. 196-196. 
Pemberton colliery, Guibal fan, xxvi. 

167 ; xxvii. 106, 107. 
, steam jet, experiments, i. 66, 67. 

— — , telephonic ventilation tell-tale, 
X xviii. 68. 

, ventilation furnaces, ix. 79, 81. 

Pembrokeshire, iii. 21, 23; xxiii. 209- 

210. 
— , anthracite district, xxxi. 178. 
— , coal-production, xxxi. 180 ; section, 

196. 
Penarth, xxiii. 238. 
Pencil bed, xix. 103. 
Pence, — , quoted, xxxviii. abs. 2. 
Pendlebury collieries, broken workings, 

xxxi. 17 ; plate v. 

, Owen safety-cage, xix. app. i. 4-6. 

Pendleton, coal-seams, xv. 14. 

— colliery, wire-ropes, xv. 118. 
Pendulum counterbalance, xx. 207-208 ; 

plate Iviii. 

— electric-lamps, xxxiv. 28-30 ; plate 
vii. 

— experiments, density of the earth, iii. 
5S. 

— seismographs, xxxvii. 60-64, 66. 
Penetrating dangerous gases, ii. 85-89, 

97 e^ «eg. 
Penine fault, xxvi. 61. 
Pens & Son, Jno., marine engines, 

xxiv. 106. 
Pbnn, Me^sbs., quoted, xxxi. 188. 



Pennant, Thos., quoted, xxxiv. 89-90, 

105. 
Pennant series, x. 99, 100 ; xxvii. 89, 90, 

91, 92 ; sections, 97. 
Pennsylvania, anthracite measures, 

xxxvii. abs. 41. 
~, mines, fire-damp explosions, xxxi. 

85-91. 
— , — region, xxxiii. abs. 42, 65. 
— , coal, available tonnage, xxxii. abe. 83. 
— , coal-fields, xxxiv. abs. 21. 
— , coal-measures, section, xxv. 165-167. 
— , Connelsville coke, analysis, xxvi. 79. 
— , copper, xxxiv. abs. 24. 
— , graphite deposits, xxxi. abs. 43. 
— , map of anthracite coal-fields, xxv. 

plates xlv.-xlvi. 
— , maps, oil regions, xxv. plate xlix. 
— , Nottingham colliery, xxxviii. abs. 6. 
— , waste in mining, xxxviii. abs. 6-6. 
Pennyquick, xxvii. 94 ; section, 97. 
Penrose and Richards, quoted, xxxi. 

190. 
Pensher colliery, Juckes furnaces, xviii. 

114. 

, section, xxxvii. plate xl. 

, ventilating fans, xxvi. 166 tt seq, 

— sandstone, xii. 26 ; xiii. 222. 
Penston colliery, coal-cutting machine, 

xxviii. 76-77, 188-189. 
Pentland Hills, section, xi. 119, 120, 121, 

126. 
Penton Linns, section, xi. 71. 

— railway cutting, sections, xi. 73, 86, 
Penygrai^ colliery explosion, xxxii. abs. 6. 
Pepys' Diary, extracts, xv. 193-194. 
Perak, tin-mining, xxxvi. abs. 3. 
Perard, L., quoted, xxxiii. abs. 26. 
Perchloride of iron, xxxi. 231, 234, 236. 
Percy, Dr., quoted, xii. 31-32 ; xiii. 144, 

145 ; xix. 82 ; xxvii. 136, 235. 
Percy Main colliery, xv. 215, 216. 

— , water-blast, i. 279 et seq. 

Perforation of the Alps, xxxii. abe. 38. 
Perino, Josef, quoted, xxxviii. abs. 32. 
Pi^RissEL, — , quoted, xxxvi. abs. 8. 
Perkins, — , quoted, xxxi. 187, 195. 
Perkins boiler and field oven, xxix. 

49-51, 95 ; plates ii., viii. 
Permanent magnets, xxxiv. 19-20. 

— way, reforms, xxxiii. abs. 43-44. 
Permeability of cements and mortars, 

xxxviii. abs. 21. 
Permian red beds, xiii. 209-211. 
sandstone, xiii. 44, 46, 100-101, 

102, 202, 203. 

— sands, xxviii. 220. 

— strata, xi. 78-82, 124 ; xxv. 168-171 ; 
xxviii. 16-16, 117; sections, 66, 166; 
xxxi. 218, 219, 229-230; xxxiii. 129-130, 
144-146 ; xxxviii. 78. 

— yellow sands, xiii. 206, 207, 209, 210. 
Permo-carboniferous coal-measures, xxx. 

63. 
strata, Autun, xxxiL abs. 6. 
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Pernolbt, — , coke-oven, xxii. 7-11; 

plates i.-vi. 
— , furnaces at Denain, xxvii. 260. 
— , quoted, xxxvii. 90-92, 96. 
Pebnolkt and Aguillon's report on 

English mining reviewed, xxxi. 5-29. 
P^ronnidre colliery, xxxiii. abs. 83. 

, electric gin, xxxii. abs. 14. 

Peroxide of iron, xxxi. 225, 231, 232, 

236. 
Perran iron-lode, Cornwall, xxvii. 131- 

140; plates XV. -xvii. 
Perbeaux pump valve, vi. 21. 
Pebrin, — , quoted, xxxvii. abs. 72. 
Perby, — , quoted, xxxiii. 181. 
Pebby, J08..H., quoted, xxxv. abs. 40. 
Perry sinking, Birmingham, xxx. 86. 
Persia, mineral resources, xxxi. abs. 39. 
— , turquoise-mines, xxxiv. abs. 19. 
Persons employed, northern coal trade, 

number, xii. 170, 171. 
Peru, lead-smelting, xxxviii. abs. 11-12. 
— , mines, xxxiv. abs. 52. 
Pbsob, G. L., quoted, xxxv. abs. 21. 
Peter and Paul mine, xxxiv. abs. 6. 
Pbtebs, Fbanz, quoted, xxxii. abs. 80. 
Pethbbick, — , quoted, xiii. 32, 33. 
Petit Feuillet coal-seam, xxvii. 177. 
Pbtitdidibb, J., quoted, xxxiii. abs. 67. 
Petiton, — , quoted, xxxiv. abs. 20. 
Petrie*s Ledges, Nova Scotia, xxiv. 193. 
Petroleum, America, production, xxxii. 

abs. 34. 
— , boring for, xxxv. abs. 27. 

— , Burmah, xxxvi. abs. 11. 

— , Galicia, xxxii. abs. 3 ; xxxv. abs. 9 ; 

xxxviii. abs. 15-16. 
— , Hungary, xxxiv. abs. 64. 
— , India, xxxvi. abs. 11. 
— , indications ot, xxxiii. abs. 35. 
— , New York State, xxxviii. abs. 64-65. 
— , South America, xxxvii. abs. 36. 
— , use, in safety-lamps, xxix. 151. 
— , varieties, xxxiii. abs. 96. 

— and rape oil safety-lamps, experiments 
with, xxxv. 35-39. 

— as fuel, xxxv. 224 ; abs. 22-23. 

an illuminating agent, xxxv. 5 et seq. 

— deposits, Alsatia, xxxiv. abs. 67. 

— industry, Caucasus, xxxiv. abs. 70. 

— wells, Khatun, xxxviii. 159. 

, Germany, xxxii. abs. 60. 

Petschounig, iv. 76, 81. 

Pettus, Sib Jno., quoted, xiii. 190, 191. 
Peybb, — , quoted, xxxiv. abs. 32. 
Pfeffbb, Alois, quoted, xxxvii. abs. 49. 
Pflueckeb y Rio, Db. — , quoted, xxxiv. 

abs. 52. 
Pfuel or clay-seam, section, xxviii. 63. 
Phelan coal-seam, xix. 141, 143, 151, 159 ; 

xxiv. 176-178, 182, 189, 196, 203, 206, 

208. 

, gas production, xxvii. 223. 

, section and analyses, xxvii. 222. 

Phelps ore breaker, xxxi. 1 6is. 



Philadelphia Centennial Exhibition, xxv. 

101. 
Philippabt, — , quoted, xxii. 10, 11, 12, 

13, 14. 
Philips, Thos., quoted, xxv. 242. 
PHILIPSON, — , quoted, iii. app. 2, 3. 
Philipson, R. p., quoted, iii. app. 5. 
Phillips, John, quoted, v. 170, 172-174, 

206. 
Phillips, J. A., quoted, xxxL 157 ; 

xxxviL 29, 49, 50. 
Phili.ip8, Prof. — ,quoted, vi. 11,167,191 ; 

vii. 89, 101, 103 ; xi. 129, 137 ; xvii. 

113; xxi. 252, 254, 259; xxxi. 51, 56, 

57, 62, 206, 229. 
Phillips and Conybeare, quoted, xi. 

171-172. 
Phosphate of lime, Newsham colliery, 

xii. 206. 
Phosphates, Belgium, xxxiv. abs. 36. 
— , Somme, France, xxxvii. abs. 31, 70. 
Phosphor bronze, xxxiii. 4, 6 e< seq. 
Phosphorescent Ucht, Dumar, xiv. 72. 
Phosphorus in coa3, xxxv. abs. 16. 

ironstone, xxiv. 158. 

Photographs, list of, xxxv. 217f 218. 
Photography, use of, v. 164. 
Photometer, xxxii. abs. 52. 
Phyllotheca Hookeri (?), figured, vi. 33 ; 

plate iii. 

— ramosa, figured, vi. 33 ; plate iii. 
Physical features, Durham and Northum- 
berland, xiii. 179 ; xviii. 163. 

, North Formosa, xxxiv. 67, 68, 69. 

, Nova Scotia, gold-fields, xxxi. 151. 

, Redesdale district, xxii. 111-112. 

, United States, xxv. 148-150. 

, Warora, xxxviii. 83-84. 

— geography, coal period, viii. 185-186. 

— laws,, ventilation, iii. 74 et seq. 
Pick-hammers, xxxiv. 124. 

Pickering limestone, xxxii. 49 ; section, 
54. 

— oolitic limestone, xxi. 265, 266. 
Picks, Warora, xxxviii. 119. 

Picton, New Zealand, coal analysis, 

xxxv. 183. 

— , , coal basin, xxxv. 182-183. 

PicTou Coal and Iron Company, xxvi. 

80, 81, 83. 
Pictou coal-field, xix. 122-136 ; xxiL 139- 

149 ; plates xxxiii. -xxxv. 

, specimens, xvi. 3. 

~ coals, xxvii. 228-233. 

— county, geological map, xxvi. plate viii. 
, iron ores, xxvi. 79-85. 

, section, xxx. 54, 66, 64. 

— Main coal-seam, section, analyses, and 
gas-production, xxvii. 229. 

PiCTou Mining Company, xix. 127, 128. 
Pie y AiiLut:, J., quoted, xxxiii. abs. 37. 
PiEDBOEUF, L., quoted, xxxiii. abs. 29. 
PiELE, Williamson, quoted, xxxiv. HI. 
PiELER safety -lamp, xxxiv. 285-289; 
plate xL ; xxxvii. aba. 45. 
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Peeleb safety-lamp, experiments, xxxiv. 
236 el seq, 

— spirit-lamp as a lire-damp indicator, 
xxxviii. 177-182b ; plates v.-viii. 

Pierre Morte, iron-ore, analysis, xxv. • 

76. 

, section, v. 35. 

Pig iron, ii. 238 ; iv. 57-60, 70, 101 ; xiii. 

137, 139, 147. 

, analysis, xxvii. 134. 

, Besseges, cost of manufacture, v. 

34. 

, production, xxiii. 200. 

, shipments, xxiii. 203, 238. 

Pigs of lead, xviii. 171. 

Piles, Ryhope sinking, v. 149. 

Pillar and stall working, iv. 193 ; x. 146- 

147, 165, 181, 184 et seq. ; xvi. 46, 47 ; 

xvii. 56 ti seq.; xxxi. 5, 181-182; 

xxxiii 158 ; xxxiv. 113. 

, Huelva mines, xxxvii. 35. 

, South Staffordshire, x. ; plan 

facing, 188. 

— workings, i. 234-235, 239-249; vii. 
lie/ seq., 32 et seq., 79 et seq. ; ix. 16, 
17-33 ; X. Ib8, 195 ; xv. 205, 209-210, 
214. 

, LundhUl colliery, v. 236. 

, South Durham and Cleveland, viii. 

87-96, 176-177. 
Pillars, xu. 182. 

— , dividing districts, xxi. 5-6, 107. 
— , effect of removal, viii. 11, 12. 
— , working away of, iv. 144. 
Pdlsbn arc lamp, xxxiv. 37 ; plate ix. 
Pindle, xxviu. 139, 220. 
Pinegrove coal, iv. 130. 

PiNKL, — , quoted, xxxi. abs. 4. 

Pinel, Fumess and Cumberland, xxviii. 

139, 220 ; xxxiv. 89. 
Pins, objections to, in boiler construction, 

xi. 39. 
Piparo coal, xxxiii. abs. 20. 
Piper coal-seam, x. 119. 
Pipes, Darcy's table for, xxxL 30. 
PiSANi, F., quoted, xxxvi. 97. 
Pisgaon colliery, India, xxxviii. 81. 
Pisoliticore, xxx. 108, 111, 112 ; sections, 

113. 

, analyses, xxx. 109. 

Pit-props, Warora, cost of, xxxviii. 130- 

132. 

— pulley carriage, Cambois colliery, xx. 
80 ; plate xxxiii. 

— shafts, xu. 206-207. 

, form of, xxxiv. abs. 8. 

, sinking, xx. 187. 

— timber, xxxiii. 156. 

— waters. Nova Scotia, xxix. 53-57. 
Pitch of teeth in wheels, xxi. 279-280. 
Pitchstone porphyry, xxx. 122. 
Pitman's marriage, xv. 207. 
Pitman's Pay, extracts, xv. 219. 
Pitmen's cottages, xix. 52-53. 

— union, xv. 228, 233, 234. 



Pits, natural, Belgian coal-measures, 
xxiiL 67-70, 95-106 ; plates xviii. -xxv., 
xxviL 

Pittsburg, U.S.A., boiler experiments, 
xxxii. 197 ; plate xxviii. 

— , , coal-seam, xxv. 154, 155. 
— , - , section, xxv. 176. 

Pittsburg Gold Mining Company, 

xxxi. 165. 
Placer deposits, formation, xxxi abs. 42. 
Plain cylindrical boilers, xviii. 121 et seq.; 

XX. 49 e< seq. ; xxx. 75. 
, explosions, xxix. 36, 37, 93-94 ; 

plate vii. ; xxxii. 191 ; plate xxiv. 
Plainmeller, coal-seams, xxxvii. 15. 
Plan of Bolton manor, viii. 141. 

concessions, iv. 80. 

ground works, v. 51. 

proposed college, frontispiece, iv. 

pumps and machinery, v. 55. 

Kosedale district, vii. 88. 

shafts, V. 59 ; xxviii. 65. 

— Tyne low main district, viii. 23. 

wash, Durham county, xiii. 69. 

workings, v. 29 ; vi. 18. 

, Pictou coal-mines, xxii. 148. 

Planes, self-acting, iii. 261-262, 270-274. 
— , single rope, xvii. app. L 169. 
Planimeters, Amsler's theory of, xxviii. 

211-215. 
— , equidistant, xxxii. abs. 79. 
— , Kloht, xxxii. abs. 74. 
Plans of colliery workings, registration, 

XX. 46-47. 
mines, Belgium, keeping of, xxxiv. 

265-266, 279-280. 
Plant, Warora colliery, xxxviii. 105-110. 
Plants, coal-formation, xxxvi. abs. 9. 
Plashetts coal, xxxiii. 127 ; xxxvii. 12. 

— coal-field, xi. 105, 108 ; map, 101 ; 
sections, 105-106, 107-115. 

— limestone, xi. 106 •; sections, 105, 
111. 

— to Canonbie, section, xi. 116. 
Plaskynaston colliery, xix. 77. 
Plaspower colliery, coffering of shafts, 

XX vi. 4 et seq. 
Plaster, selenitic, xxiv. 152-153. 

— Cove, Nova Scotia, xxx. 68. 

— of Paris, use of, xxxiv. abs. 29. 
Plate of sections, ii. 240. 

Plates of fossils, ix. 188. 
Platinum, native, xxxiii. abs. 51. 
Platt Bros, and Co., quoted, xxxi. 44. 
Platyschisma oculus, figured, vi. 35 ; plate 
iv. 

— rotundatum, figured, vi. 35 ; plate iv. 
Playfair, Sir Lyon, quoted, ii. 49-50, 

93 ; iii. 66, 69-71 ; v. 228 ; xii. 189. 
Pleaskin, Giant's Causeway, section, 

xxx. 113. 
Plessy seam, xxxviL 7 ; xxxviii. 202. 
Pleurotomaria Strzeleckiana, figured, vi. 

35 ; plate iv. 
Plew, H., quoted, xxxvii. 107. 
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Plews, H. T., New South Wales, coal- 
field, vi. 22-25, 27-48. 

Plom and d'Andrimont system of 
blasting, xxxviii. abs. 65-66. 

Plot, Dr. — , quoted, viii HI. 

Plot, Robt., quoted, xxxviii. 62. 

Plumb-lines, for obtaining bearings, xx. 
87, 101 et seq. 

Plumbland collieries, xxxiv. 111. 

Plugs, for thermometric observations, 
xxxi. 67. 

Plummer, — , quoted, app. iii. 2. 

Plunger sets, experiments with, xxi. 
64-65. 

— combined with lifting bucket, xxi. 
97,99. 

Pluto pit, Westphalia, coal-dust, xxxiv. 

203, 204 et seq. 
Pneumatic Despatch Company, fan, 

xii. 27, 28. 
Pneumatic despatch tubes, xxiii. 89 et seq, ; 

xxxiv. abs. 41-42. 

— rock-drill, Cranston, xxix. 221-225; 
plates :xliv.-xlv. 

— stamps, XXX. 138-139; plates xxxi.- 
xxxii. 

— wings, ventilation with, xvi. 64-65. 
Pochwerks, xxxv. 85. 
Pocket-level, Lebour, xxvii. 129-130. 
Pocketing, in boilers, xx. 57. 
Pockets, hematite, xxviii. 221. 

— of ore, xiv. 19. 

PoBCH, F., quoted, xxxiii. abs. 71 ; 

xxxxviii. abs. 66. 
— , automatic gates, xxxvi. abs. 23. 
Poetsch, H., quoted, xxxiv. abs. 39. 
— , freezing sinking system, xxxiii. 

abs. 94; xxxiv. abs. 39-40, 72-74; 

xxxv. 226-227, abs. 33; xxxvii. abs. 

39-40. 
Point Aconi coal property, xxiv. 183. 
Poisson, M., quoted, iv. 249. 
Poland, coal-field, xxiv. 11-12; map, 22. 
Pole, Prof. — , quoted, xxi. 56, 57. 
Polishing of jet, xxxi. 55. 
Polygonal wood tubbing, xxvii. 172. 
Pond, G. A., quoted, xxxiii. abs. 51. 
Ponies in coal-pits, iii. 260-261 ; viii. 41 ; 

xxiv. 11. 
PoNSON, A. T., quoted, xvi. 60 et seq. 
Pontop colliery, haulage experiments, iii. 

254-257 ; inclined plane, 274 ; plan and 

section of self-acting incline, facing 

318. 

— Pike colUery, xv. 206, 214, 215. 
Pontpdan lead-mine, explosion, xxxviii. 

63, 170. 
Pontypool, xxxi. 177. 
Popular fallacies, xxxv. abs. 29. 
Population, coal-fields, xxxii. 138. 
— , Durham and Northumberland, ii. 

196. 
-, Newcastle, xxiv. 49, 50, 88. 
— , Styria, iv. 64, 65. 
— , Whitby, xxxi. 56. 



Porcelain manufacture, xv. 69. 
PoRCHERON, H., (quoted, xxxv. abs. 14. 
Poremba mines, Silesia, xxvii. 191. 
Porosity of iron-ores, xxxv. 112, 117, 

120, 122, 123, 127, 129, 132, 135, 139, 

141, 143, 144. 
Porphyrites, xxx. 122, 123, 126. 
Porphyritic rocks, Cheviot hills, xi. 118. 
PoRRO, Ben., quoted, xxxiv. abs. 64. 
Port Blair, xxxiv. abs. 15. 

— Caledonia, xxiv. 203. 

-Carbon, U.S.A., xiii. 34; section, 
38-40. 

— Clarence, ii. 116. 

, boring for salt, xxx. 85, 97, 106. 

— Hood, xix. 137. 

, Cape Breton, xxvii. 227. 

, Nova Scotia, xxiv. 180. 

— Natal, coal, xvii. 78-80. 
-- Talbot, xxiii. 242-243. 
Port-en -Bessin, section, xxv. 78. 
Portable air-compressing machinery, 

xxiii. 109 et seq.; plates xxxi. -xxxii. 
- double-pump, xvi. plate xxiii. 

— electric safety-lamp. Swan, xxxv. 
51-64 ; plate vii. 

— engine. Fowler, xvi. 92 et seq. 

— engines for wire tramways, xx. 6; 
plate iii. 

hydraulic rivetter, Bunning, xviii. 
3, 13 et seq.; plates iv.-v. 

— pumps, patents, xviii. app. 10. 

— steam-engines, xxxv. 234. 
Ports, northern coal-field, ii. 114. 
Porthcawl, xxiii. 241-242. 
Portinscale lead-mine, xxxiv. 122. 
Portland cement, ix. 144 et seq.f 178 et 

seq. 

— North Hartley colliery district, x. 44. 
PoRTLOCK, General, quoted, xxv. 225. 
Portmoon, xxx. 107. 

Portobello dyke, xiii. 76. 

Portrait, Nicholas Wood memorial, xiv. 
104, 135. 

Ports, accessible. North of England coal- 
fields, vi. 71, 112. 

Portugal, coal-fields, xxxv. abs. 30. 

— , mineral production statistics, xxxii. 
abs. 9. 

— , mining in, xxxiii. abs. 47. 

Portugalete silver-mines, xxxiv. abs. 60. 

PosEPNY, Prof. F., quoted, xxxi. abs. u7, 
38 ; xxxviii. 62. 

PosEwiTZ, Theo., quoted, xxxiii, aba. 
60 ; xxxv. abs. 57. 

Posidonia (?) Posidonomya, drawing, ix. 
188. 

Posidonomya Becheri, xxviii. 5. 

, Rio Tinto, xxxvii. 50. 

Position and extent of Cumberland coal- 
field, xxxii. 320. 

— of corresponding societies, xxxvi. 62- 
63. 

hematite deposits, xxviii. 1 18-137 ; 

figures, 155 ; xxxi. 219-229. 
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Position of manganese-deposits, xxxvi. 

106107. 

upcast-shafts, iv. 147-189. 

Post-and-stall, ii. 245. 
Post-carboniferous strata, xxiii. 249-250 ; 

xxviii. 12-16, 65 ; xxxvi. 37-40. 
PosTLETHWAiTB, Jnc, quotcd, xxviii. 

128. 
Pot opal, glass, xxvii. 66-67. 
Potassium salts, Mecklenburg, xxxiv. 

abs. 62. 
Potholes, xxiii. 75 ; xxx. 6. 
PoTTBB, A. M., apparatus for saving 

breakage of coal, xxv. 261-262; plate 

Ixxvii. 
Potter, Chas. and A., quoted, iii. app. 

4. 
PoTTBB, Ed., vi. 21. 
— , agreement tvith Natural History 

Society, xii. 42. 
— , Birmiiigham 1861 meeting, ix. 86, 227. 
— , boiler explosions, iv. 114, 116, 117; 

XV. 47. 
— , Cleveland ironstome, vi. 7. 
— , coal-cutting m^achines, xii. 48 et seq. 

xiv. 135. 
— , coal-mining, China, xv. 1. 
— , discussion of papers, iii. 226-227. 
— , geological survey, Tyne district, xiii. 

215. 
— , Great Northern coal-field, x. 74. 
— , longwall working, x. 138. 
— , Lundhill accident and mine ventilation. 

vi. 214 et seq. 
— , Manchester 1865 meeting, xiv. 133, 

134. 
— , memorial portrait, Nicholas Wood, 

xiv. 104, 135. 
— , mining college, iii. 223-224, 225 ; vi. 

202 ; ix. 252. 

- , Murton winning, v. 43-61, 148-159. 
— , New South Wales coal-field, vi. 22, 

23, 24, 26. 
— , Ogden prize, ix. 89. 
— , president, election, xv. 75. 
— , paradoxes in ventilation, xii. 85. 
-.quoted, i. 9 ; v. 117, 122; x. 11; 

xix. 56. 
^— , secretary, appointment, ix. 253 ; xii. 

147. 
— , steam crab-engine, v. 56. 
— , , undergrcmnd conveyance, Cleveland, 

xvi. 93, 94. 
", ventilation, Prussian mines, xii. 47- 

48. 

— , working overlying arid underlying coal- 
seam^, V. 17. 

Potter, W. A., valuation of mines, 

xxiii. 139-140. 
— , gas, Strafford Main colliery, xvii. 

108. 
Potter iron band, xxvi. 74. 
Pottsville, U.S.A., xiii. 33,34; sections, 

xiu. 38-40 ; xxv. 176. 
Poudre d'ammoniaque, xix. 47. 



Poullaouen aud Huelgoat mines, xxxvii. 
abs. 7-8. 

PouRCBL, Alex., quoted, xxxvi. abs. 
48. 

Powell Duflfryn coal, Keyham experi- 
ments, xiv. 49. 

Powell Duffryn Company, George pit, 
electric-lighting, xxxiv. 34. 

Power, supply of, xxxi. 136. 

. — , transmission, xxxviii. 37-39. 

— , — , by electricity, xxxviii. abs. 35. 

— , — , — steam, xxx v. 159-166 ; plate 
xxiii. ; xxxvi. 13-29. 

— and rate of engines, v. 49, 61, 66. 

— of explosives, xxxvi. abs. 48, 

locomotives, viii. 61-62, 64-66. 

Practical ventilation, iii. 148. 
Practice of mine-levelling, xx. 73-79. 

— with gas at blowers, iii. 33-61, 229 
etseq., 236. 

Pramatha Nath. Bose, quoted, xxxiv. 

abs. 17, 75. 
Pratt, J. S., quoted, v. 201. 
Pre-carboniferous strata, xxvii. 145, 148 ; 

xxviii. 11-12 ; sections, 65 ; xxxi. 152, 

153.. 
Precautions for underground temperature 

observations, xxxi. 69-70. 

— recommended in mine ventilation, 
xii. 140-141. 

Present form of marine-engine, xxiv. 

106-124, 125 et seq.; 25025.?, 269, 260. 
Presentation, Transactions, i. 269. 
— , Theo. W. Bunning, xxxvii. 129- 

132. 
Preservation Inlet coal, analysis, xxxv. 

210. 
coal-field, xxxv. 209. 

— of wood by cupriferous water, xxxvii. 
48-49. 

Preserving colliery timber, xxvii. 53. 
President, election of, xv. 75-77 ; xviii 

153. 
Presidential address. Lord Armstrong 

xxii. 39-57. 
, Sir Lowthian Bell, xxxvi. 1, 131- 

160, 166. 

— — , E. F. Boyd, xviii. 153-155; 
xix. 41-56 ; xx. 219-222 ; xxi. 223-234. 

, J. Daglish, xxxv. 223-245. 

, Geo. Elliot, xviii. 19-35. 

, G. B. Forster, xxxi. 123-143. 

, T. E. Forster, xv. 283, 292. 

—, G. C. Green well, xxviii. 197-208 ; 

xxx. 269-271. 

, John Marley, xxxviii. 17, 29-46. 

, Lindsay Wood, xxv. 189-199. 

, Nicholas Wood, i. 13-32 ; x. 3. 

— oflSce, term of, xvi. 129-130. 
Pressure, cement, ix. 69. 

— anemometers, x. 237-239. 

— gauges, xvii. 27-30, 41-42 ; plate iii. 
in mines, iii. 148-165. 

— in rocks, xxxviii. abs. 64. 

— of gas in coal-seams, xxxi. 129. 
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Pressure of gad in solid coal, xxx. 163- 
260; plates xxxix.-xlv. ; xxxii. 121- 
132, 316-317. 

water in soil, xxxvi. abs. 16. 

— main, xxviii. 177. 

— on boiler-plates, xx. 51. 

— reservoir, xxviii. 175. 

pipes, xxviii. 176-177. 

Pressures, ventilating ; ix. diagrams, 

facing 139. 
Preston colliery, coal-cutting machine at, 
xxviiL 189. 

— Grange collieries, Whitelaw safety- 
cage, xix. aop. i. 12. 

Prbstwich, Peof. Jos., quoted, xxiii. 

186. 
Preuss, Hugo, quoted, xxxiii. abs. 74. 
Prevention of accidents in mines, i. 15- 

18 ; V. 228-229. 
boiler accidents, xxviii. 247-256 ; 

xxix. 23-51, 87-100 ; plates vi.-xiii. ; 

xxx. 71-82, 266-269; plates xiii.-xxii. 

explosions, iv. 40-44, 52-53. 

, association for, iv. 113-114. 

breakage of coal in screening, xxv. 

261-262 ; plate Ixxvu. 

dust explosions, xxxv. 46. 

fire-damp explosions, xxxii. abs. 28. 

mine explosions, xxxi. abs. 7-8. 

overwinding, xxix. 187-188, 228- 

229 ; plate xxxiii. ; xxxv. abs. 47-48. 
smoke, xvii. 63, 66, 67, 68, 76 ; 

xxxiii. abs. 7. 
spontaneous combustion of coal, 

xxv. 107-140, 178-188 ; plate xliL 
Pbice, Thos., Lundhill cofliert/ explosion ^ 

V. 240. 
Price of anthracite, xxxi. 189-190. 

coals, foreign, xxxi. abs. 1, 4, 16, 36. 

, Formosa, xxxiv. 75. 

, Germany, xxvii. 33, 34, 62, 63. 

, India, xxxviii. 159-160. 

, Kurachi, xxxviii. 260. 

, Madras, xxxviii. 160. 

, New Zealand, xxxv. 190, 204. 

— , Saarbriicken, xxviii. 42. 

, Warora, xxxviii. 138-140. 

, Warwickshire, xxxiii. 157. 

and coke, xxxiv. abs. 50. 

— — coke, Germany, xxvii. 33. 

— - copper, xxxiv. 118, 120, 121. 
iron, V. 33, 34, 35, 36 ; xiii. 120, 

121, 122. 

iron-ore, xxxiii. 235 ; xxxiv. 90-91. 

jet, xxxi. 54. 

manganese-ores, xxxiv. 155, 156- 

157; xxxvi. 104, 108, 110. 

ore, V. 179 ; xxiv. 25. 

pig iron, iv. 101 ; v. 214, 221, 223. 

rock salt, xxxi. 147. 

Prickers, x. 186, 188. 

— and stemmers, danger of sparks, 
xxxui. 3-12, 61-62. 

Primary and secondary batteries, xxxv. 
59-61. 



Pbimat, — , quoted, xxxviii. abs. 14, 46. 
Priming, steam- traps to prevent, xi. 50, 

51, 216 ; diagram, facing 50. 
Primrose coal-seam, xiii. §S. 
Prince Albert seam, xxxviL 7. 
Prince Consoet, death of, xi. 99. 
Prince of Wales, quoted, xv. 251. 
Princess seam, xxxvii. 7. 
Prinolb, Thomas, lightning in pit. Tan- 

Jield Moor J xxx. 40. 
Printing of papers, ii. 47, 48 ; iii. 3, 55- 

56 ; vi. 1, 198 ; vii. 1-2, 27-28, 179-180; 

xui. 12, 11, 13 et seq, ; xvL 131132. 
Prismatic rock structure, xxxiv. 146. 
Private borings, xxvii. 38-39. 

— water rights, xxiv. 65, 69. 

Prize, Koyal Academy, Belgium, ii. 3-5. 
Prizes for papers, xxii. 2 ; xxxii. , pp. 

viii-xii. ; xxxiii., p. viii. ; xxxv., p. x. 
Proceedings, abstracts to newspapers, 

viii. 173. 
— , advertizing, iii. 235. 
— , distribution, ix. 65-66, 231-232. 
— , exchange, xiii. 13, 91-92. 
-, publication, xi. 177-178. 

, reprinting, xii. 45, 46 ; xxi. 288. 

, sale, iii. 27 ; iv. 262. 
Process of intrusion of whin sill, xxvi. 

123, 127. 
Prochaska, Jul., quoted, xxxiv. abs. 

10. 
Producta, drawing, ix. 188. 
Production of coal, iii. 66 ; iv. 133, 289, 

290-292, 295, 297-298 ; vi. 51-72, 73-74, 

76-81,84; xix. 114, 166, 167. 

, annual, x. 113. 

— , Russia, xxiv. 13-15. 

, Sydney coal-field, table, xxiv. 

210. 

, tables, X. 67-70. 

and ores, iv. 30. 

iron, iv. 134, 135. 

iron-ore, xxx. 1 13. 

ores, xviii. 182. 

pig iron, xxi. 251. 

Productus brachythaseus (?), figured, vL 

35 ; plate iv. 

— undulatus, figured, vi. 35 ; plate iv. 
Produits mines, Belgium, xxvii. 176-179. 
Professors of Durham College of Science, 

elected honorary members, xxi. 47, 82. 
Profits, coal trade, xxxvi. abs. 29, 30. 
— , French collieries, xxxii. abs. 39-41. 

— not considered in rating, xxiii. 121, 
132, 138. 

Programme of excursions, 1887, xxxvi. 

201. 
Progress, coal-mining, Derbyshire and 

Nottinghamshire, x. 117-127, 137 e/ 

Htq. 

, Institute, xxv. 189-190. 
-, local industry, xxxvi. 131, 135. 
— , mining and metallurgy, statistics 

xxxii. abs. 33-35. 
— , railways, viii. 78. 
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Project for supplying Newcastle and 

district with water, xxiv. 49-60, 85-96. 
Propane, xxii. 28. 
Propping with iron frames, Saarbriicken 

coal-field, xxvu. 187-188. 
Prospectus of College, iv. 23-31. 
Prosperity of Instituce, v. 226 et tteq.; 

xxxii. 237. 
Pbotbctob Lamp Company, Jack-Davy 

safety-lamp, xxix. 147 ; plate xxii. 
Protectors for tubbing in upcast shafts, 

xL 23 et seq. 
Proteus anguinus, figured, iv. 104. 
Prudham stone, xxiv. 137, 138, 139, 140 ; 

section, 150. 

— quarries, xxvii. 16, 17. 
Prudhoe colliery, fossil shells, xii. 33. 
, plant, xxxvi. 207. 

— district, seams, xxxviL 7. 

Prussia, accidents, fire-damp, xxxiii. abs. 
40. 

— , — , winding-ropes, xxxv. abs. 5. 
— , coal importation, vi. 90. 

— , collieries, xxvii. 31-35. 

— , — , ventilation, xxxii. abs. 22. 

, commission on explosions, xxxi. abs. 
13. 

— , fire-damp commission, xxxvi. abs. 13- 
15, 28. 

— , , experiments, xxxvii. abs. 80- 

85; xxxviii. 179. 
— , geological survey, xxvii. 37. 

— , Hibernia colliery, ventilation, xii. 51. 
— , iron-ore production, xxvii. 35-36, 63. 
— , manufactured iron, vi. 96. 

— , maps and plans presented, xii. 45. 
--, mineral production, xxxii. abs. 26-27. 
— , — statistics, xxxiv. abs. 1-3, 53-54, 
65 ; xxxv. abs. 38-39 ; xxxvi. abs. 39- 
40. 
— , miners' wages, xxxviii. abs. 65. 
--, mines, explosions, xxxii. abs. 75 ; 

xxxiii. abs. 74. 
— , — , ventilation, xii. 47-48. 
— , mining accidents, xxxii. abs. 23. 
— , — colleges and schools, xxviL 41-42. 
— , — industries, xxvii. 25-65, 294-296. 
— , — industry and administration, xxxii. 

abs. 70-72. 
— , — laws and mining police, xxvii. 42- 

43. 
— , - - machhiery, improvements, xxxi. 

abs. 2i;-28 ; xxxii abs. 42. 
— , — production, vi. 70-71 ; xxxi. abs. 

1, 36 ; xxxv. abs. 38 ; xxxviiL abs. 37. 
— , schools, xxxviii. abs. 32. 
— , regulations for management of fiery 

mines, xxxv. 167-172. 
— , royal fire-damp commission, xxxii. 

abs. 64. 

, safety-lamps, xxxii. abs, 80. 
Pbythkbch, H. 0., quoted, xxxviii. 13. 
Pbzybobski, M., quoted, xxxiv. abs. 64. 
Pseudo stratification of basalt, xxvi. 123, 

124, 125. 



Publication of proceedings, xi. 177-178. 

Watson collection of sections, xxiL 

134-135 ; xxiiL 164. 
Publicity of examinations, xxiv. 39-44, 45. 
Puddle wall, Hury reservoir, xxxiv. 260. 
Puddling, xiii. 150, 151, 153. 

— ore, xxxi. 227. 

Puertollano lead-works, xxxiii. abs. 46. 
Pulacayo silver-lead mines, xxxiv. abs. 

60. 
Pulley carriage, Cambois colliery, xx. 

80 ; plate xxxiii. 
Pulleys, size of, xv. 127. 
Pulsometer, xxxiv. abs. 7. 
Pulverizers, Thompson centrifugal, 

xxxiii. 107-120, 235-237 ; plate iv. 
— , Vapart, xxxii. abs. 50. 
Pulverizing ores, xxx. 142-144 ; plate 

xxxiii. 
Pulverrauch coal-seam, section, xxviii. 56. 
Pump, automatic feeding, xxxvii. abs. 68. 
Pump-buckets, gutta-percha packing, xiL 

39. 
Pumpquart anthracite seam, xxxi. 179 ; 

section, 195. 
Pump-rods or spears, xxvii. 53. 

— - spear connexions, xxxvii. abs. 9-10. 

— with captant piston, xxxviii. abs. 70. 
Pumping, V. 148 et seq.; xvi. 133, 135- 

140; plates xxxv. -xxxvi. ; xvii. 22 et 

seq.; xx. 220; xxi. 123-154, 157, 159- 

160; plates xxx. -xxxi. 

, electric, xxxiii. abs. 82. 
-, experiments, Liverpool water-works, 

xvi. 136, 137 ; xvii. 24. 
— , statical and dynamical pressure in 

lifting sets, xxL 49-58, 91-103 ; plates 

iv.-ix. 
— , St. Helen's Auckland, xvi. 112. 
— , Seatou Belaval, xvL 112. 
— , Unleatham, xvi. 99, 125-126. 

— and raising water, patents, xvii. app. 
i. 30-33 ; plate iv. ; xviii. app. 6-13 ; 
xix. app. iii. 42-46 ; xx. app. ii. 10-14 ; 
xxi. app. ii. 10-14 ; xxii. app. ii. 12-18 ; 
xxiii. app. ii. 13-16 ; xxiv. app. ii. 13- 
18 ; XXV. app. ii. 12-18. 

— apparatus, rating, xxiii. 129-130. 

— appliances, xxiii. 229-230. 

— engine, iv. 272-273. 

, Cornish, Settlingstoues, xxi. 59-66, 

91-103; plates X. -xii. 
, differential expansive, xxiii. 3-13; 

plates i.-ix. 
beam. Hartley, breaking of, xi. 

145-157 ; xu. 4-15. 

— engines, iv. 272, 289, 292, 295, 296 ; v. 
45, 49. 50, 57 ; xiii. 47 ; xv. 22, 289 ; 
xvii. 22; xix. 49; xx. 169-176; plates 
xlv.-xlviii.; xxii. 52-53; xxvii. 21, 22, 
136, 137, 138 ; xxviii. 44-55 ; xxxii. 6, 
365-366. 

, air-vessels, xxi. 92 tt seq., 115- 

121, 154-157, 159-160; plates xxvii.- 
xxix. 
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Pomping.engines, Bascoup, xxvii. 183. 
, d&ect-acting, xv. 19-42, 121-127 ; 

plates L-ii. 
, , Newton Cap, xv. 131-133, 

294-299. 
, — — , Towneley, xv. 140143, 

157-161, 294-299 ; plates xxii.-xxiv. 
, duty of, xvii. 22 ; xix. 201-221 ; 

plates xxxviii.-xli. 

, South Wales, xxiiL 229. 

, Sulzbach, xxvii. 189. 

, underground, Westphalia, xxvii. 

199. 
, Wylam colliery, ii. 159. 

— machinery, Upleatham, xvi. 97 et seq., 
plates XV., xvi., xviii., xx. 

— — , Warora colliery, xxxviii. 107- 
109. 

— power, xxviii. 177. 

Pumps, balance, for self-acting inclined- 
planes, xxxvi. abs. 6. 

— , Bastier, xv. 136 et m/., 147-155; 
xvi. 133. 

— , Cameron, xvii. 22, 87. 

— , gold mines, xxxi. 164. 

— , mines, xxvii. 54-55. 

— , mode of changing clacks, i. 216. 

— , Perreaux valve, vi. 21. 

— , special steam, xvii. 87-94, 113. 

Punch and thirl, bord and pillar, sketch, 
ii. 245. 

Punched holes in boiler plates, xxiv. 120 
et seq. ; 257 et seq. 

— — , rivetting with, xxi. 67-69 ; plate 
xiii. 



Puncheons, pit props, x. 128, 163-164. 
Punching boiler-plates, xx. 117 et seq.; 

plate XXXV. 
Punjab, oil region, xxxvi. abs. 11. 
— , salt range, xxxviii. 158. 
Purchase, Lindley and Hutton collection, 

V. 161-162, 225. 
Purification of coke, xxii. 8-15. 
Purifying coke, patents, viii. 121-123. 
PuBVES, Dr. J. C. , quoted, xxxi. abs. 43. 
Putters, hauling coal, iii. 248. 
Putting, Belgian coal-mines, xxvii. 178. 
Pyle, John, lightning in pit, Tanfield 

Moor, XXX. 35. 
Pylemarsh, sections, xxvii. 97. 
Pyrenees, coal-fields, xxxii. abs. 4. 
— , iron-ore, xxxiii. abs. 30. 
— , metalliferous deposits, xxxvL abs. 38. 
Pyrites, V. 200 ; xxiii. 69, 70, 75 ; xxviiL 

22. 
— , analyses, xxxiv. abs. 25. 
— , extraction of copper, xxxviii. abs. 32. 
— , promoting spontaneous combustion of 

coal, x. 165, 168e^«eg., 180, 197 ; xxv. 

124, 126-126, 130, 182 et seq,; xxxvii. 

abs. 71. 
— , spontaneous combustion, xxxvi. abs. 

8. 

— deposits of Huelva, xxxvii. 27-51 ; 
plates ii.-vii. 

— in bituminous coal, xxxviii. abs. 71. 

coal, xxxvii. abs. 74-75. 

Pyritous slates, xxxi. 153, 154, 157, 168, 

160. 
Pyrometer measurements, xxii. 18. 



Q. 



Quand-tung mines, xv. 71-72. 
Quality of coal, Catalonia, xxxvi. 35. 

, Cumberland, xxxiii. 126, 128. 

, Saarbriicken, xxviii. 26-26. 

— — — , Warwickshire, xxxiii. 161- 
162. 

coke, Copp^e ovens, xxii. 89-90. 

iron, xiii. 135-139. 

iron-ores, xxxv. 111-113, 117, 120- 

122, 126, 133-135, 144. 
limestones, xxi. 256, 260, 265, 267, 

268. 

ore, vi. 18-19 ; xxiv. 24, 30. 

water, xxiv. 50, 90, 91, 92, 93, 94, 

95. 
Quarry coal-seam, xxxvii. 7. 
, pillar working, viii. 88 et seq, 

— Hazle, xxiv. 134, 135, 136, 137. 
Quartz, xxv. 83. 

— resinite, Sardinia, xxxiv. 147. 

— with hematite, xxxi. 226, 227, 228 ; 
figures, 237. 

Quartzites, xxxi. 152, 153, 154, 155, 156, 

157, 160, 161. 
Queen Charlotte island, coal, xxvii. 240- 

241. 



Queen's seam, xxxNii. 7. 

Queensland, gold, xxxiv. abs. 44 ; xxxv. 

abs. 26. 
Quicklime, as a timber preservative, xiL 

37-38. 
Quicksand, v. 152 et seq, 
— , Haase system of sinking through, 

xxxviii. abs. 29-30. 
— , Ressaix, Belgium, xxi. 14. 
— , sinking through, by compressed-air, 

xxxvi. abs. 35. 
— , tubinjr boreholes through, x. 199-205, 

247-249. 
Quicksilver, Italy, xxxiv. abs. 52. 
— , Louisiana, xxxv. abs. 41. 
— , production, xxxvii. abs. 38-39. 

— mmes, Almaden, xxxviii. abs. 
53-54. 

, New Almaden, xxxviii. abs. 8. 

— — , Monte Amiata, xxxviii. abs. 14- 
15. 

QuiLLACQ AND Co., — DE, wind- 
ing and pumping - engines, xxvii. 
193, 194, 270-271, 280-281; plate 
xxxviii. 

Quotations, authority for, vii..2-5. 
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R. 



Raabe-Wolf safety-lamp, experiments, 

XXXV. 29-32 ; plate iv. 
Rack-a-rock, xxxv. 230. 
Rack and pinion, xxi. 271 et aeq. 
Rack method of surveying, xxxi. 34. 
Radcliffe and Lever coal-seams, xv. 14. 

— colliery, x. 44. 

, Knowles lubricator, xx v. 218. 

— seam, xxxvii. 7. 

Radiation, co-efficients, iv. 178-179. * 
— , heat lost by, xxxvi. 14 et seq. 

— from earth's surface, etc., iv. 249 
et seq. 

Radii for faces and flanks of teeth of 

wheels, xxi. 283-2S4. 
Radstock, coal-measures, ii. 252-253, 254 ; 

section, 255. 
— , coal-production, iv. 196. 

— group, xxvii. 89, 90 ; section, 97. 
Rag, kiers or stills, boilers, explosions, 

xxix. 36, 39, 41. 
Raigarh-Hinder coal-field, xxxiv. abs. 15. 
Rail, sketch of, iv. 89. 

— guides, steel, France, xxxL abs. 28. 
Railroads, work quoted, viii. 47, 48, 49, 

51 54. 
RaiU, viii. 53, 57 ; xii. 175, 191, 194, 195. 
— , fished and not fished, xxx. 33, 34, 36 

et seq, 

— in collieries, xxvii. 53. 

Railway carriages, lubricating experi- 
ments, XXV. 216, 223. 

— communication, xix. 122, 132 ; xxvi. 
79 ; xxvii. 43-45 ; xxx. 3, 4. 

— enterprise, xv. 51-52. 

— mileage, xxxv. 215. 

— rates, xxxiii. 161 ; xxxv. 190, 195, 
199, 204, 215. 

, Westphalia, xxvii. 194. 

— signals, Dufour compensating lever, 
xxxiii. abs. 70. 

Railways, iii. 239 et seq. ; v. 37-39 ; xxiv, 

217-222, 227, 231. 
— , accident statistics, xxix. 30-40. 
— , Austria, iv. 60, 91. 
— , before Hedley and Stephenson, viii. 

47-48, 52-53. 
— , Bilbao iron-ore district, xxxiii. 226- 

229. 
— , Border Counties, ix. 243. 
— , built by Stephensons, viii. 67-70. 
— , carriage, iv. 87-88. 
— , — of, ore, xxxii. 48. 

— , pi^-iron, xxxii. 49. 

— , Derbyshire and Nottinghamshire, x. 

121, 122, 124, 150, 153. 
— , development, xxxiii. abs. 83. 
--, effect on coal-trade, xii. 194. 
— , fifty years ago, xxxvi. 132. 
— , history of development, xxxvi. 132- 

134. 
— , India, xxxviii. 139, 155, 157, 161. 
— , loss of life on, xxviii. 200. 



Railways, Northern Europe, xxiv. 217- 

222. 
— , opening of, xxxiv. 96-97, 114. 
— , Somorrostro mines, xxxvii. 81 e< seq.; 

plate XX. 
— , underground, motive power, iii. 200. 
— , wheels improved, viii. 54. 
— , wire-rope, Prussia, xxxi. abs. 27. 
— and docks, Northern coal-field, ii. 

184-185. 
Rainfall, xxiv. 52, 90, 94; table, 87; 

xxx. 5 ; xxxviii. 83. 
Rainton colliery, cost of endless-chain, 

xviii. 61, 77. 

, lime cartridges, xxxiii. 17-18. 

, safety-lamps, xxiii. 21. 

, section, xxxvii. plate xxxix. 

Rainy season, xxx. 23. 

Rdipur lignite, xxxiv. abs. 17. 

Raisby Hill, high quarry, section, xxi. 

270. 

, low quarry, section, xxi. 270. 

limestone, xxi. 265, 266, 267, 268, 

269, 270. 
Rjiised beaches, xiii. 173-174. 
Raising coal from great depths, 

Blanchet system, xxiii. 81-92 ; plate 

xxvi. 
Raithwaite mines, v. 199. 
Rdjput^na, cobalt and danaite, xxxii. 

abs. J. 
Rakaia gorge, coal-seams, xxxv. 197, 198- 

199. 
Rake, A. S., mechanical stoking, xviii. 

115. 
— , rivetting, xviii. 4. 
— , smoke-caiisumers, xvii. 68, 76. 
— , special steam -pump, Cameron, xvii. 

87-94, 113. 
Rakes, for coke-ovens, viii. 117. 
Ram, coke-oven, xxii. 18, 20. 
— , hydraulic, for lowering cages, xxxvi. 

abs. 16. 
Ram-pump, advantages, xv. 20, 30. 
Rameau, — , quoted, xxxvii. abs. 30. 
Rammell ventilator, xix. 227 ; plate 

xlii. ; xxvi. 156. 
Rammelsberg mine, Hartz, xxxviii. 66, 

abs. 28. 
Rampore coal-field, xxxviii. 158. 
Rampside, xxxi. 218. 
Ramsay, Sir Andrew, quoted, xxxvi. 

103, 116. 
Ramsay, J. A. , coal-mining in North 

Formosa, xxxiv. 78-79. 
— , firing of steam boilers economically 

considered, xix. 63-68; plates xv.- 

xviii. 

, Fowler hydraulic loinding-gear, 

xxiii. 40. 
— , Fumess hematite, xxxi. 238. 
— , Oowrie minesy Cape Bret&n, xxvi. 61. 
— , Pider spirit-lamp, xxxYiii. 182, 182b. 

10 
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Ramsat, J. a., practice of mine levelling, 

XX. 73-79 ; plates xxxi.-xxxii. 
— , quoted, xxviii. 255. 
— , Beumaux method of cleaning cocU, 

XX vi. 141. 
— , apoiitaneous combustion of coaly xxv. 

179-182 ; plate 1. 
— , sprayer for laying dust in mines, 

xxxvi. 101-102. 
— , underground surveying, xx. 101, 102. 
— , water-ffauge, xxviii. 73. 
Ramsay, John T. , a^greemetU with Natural 

History Society, xii. 42. 
— , boiler explosions, xi. 207. 
— , day of meeting, xL 226. 
— , discussion of papers, xi. 140. 
— , Jones safety-lamp, xi. 160-161. 
— , manufacture of coke, ix. 8 et seq., 61. 
— , marine boilers, xxvii 10. 
— , Given safety cage, xi. 162. 
— , pillar working, ix. 29 et seq. 
— , proposed committee on ventilators, 

xxvii. 119. 
— , rating of coal-mines, xiv. 92. 
— , tokens in tubs, v. 1, 63-64. 
Ramsay, W., coal-washer, xxxv. 237. 
— , wedge, xxxviii. 36-37. 
Ramsbeck lead and zinc-mines, xxxi. 

abs. 24. 
Ramsden, Geo., Lwndhill colliery ex- 
plosion, V. 240-241. 
Ramsey and Cooke si^al indicator, 

xix. 21-26, 98; plates vii.-viii. 
Ramsey and Fishbb safety-hook, xxix. 

210-211, 213, 217 ; plate xlii. 
Ramnuddi coal, analysis, xxx. 18. 
Ranch coal-seam, section, xxviii. 62. 
Ranci6 iron-ores, analyses, xxxiii. abs. 

110. 
Randall MS., xv. 177. 
Randolph, Chas., quoted, v. 114 et seq. 
Randolph, John C. F., quoted, xxxvii. 

abs. 17. 
Raniganj Coal Assoclation, xxx. 4, 12. 
Raniganj coal-field, xxxviii. 78, 105, 107, 

159, 160. 

— group, xxxi. abs. 47. 

Rankine, Pbof. — , 1872 joint meeting, 

xxi. 222, 235, 249. 
— , practical geology, xxi. 247-248. 
— , quoted, xiii. 47 ; xxi. 27, 35, 54 ; 

xxii. 74. 
Ransome patent stone, xxiii. 158-159, 

160. 

— soluble glass, xi. 25. 

Raoult, Chas., quoted, xxxviii. abs. 23. 
Rape oil as an illuminating agent, xxxv. 

5 et seq. 

lubrication, experiments, xxi. 293. 

- in safety-lamps, experiments, xxxv. 

29-35 et seq. 
Rapid alternation of strata, xx. 155. 

— sinking, xxix. 243-247 ; plates xlvii.- 
xlviii. 

Rastbick, J. U., quoted, viii. 61, 62, 63. 



Rastrick boiler, xxix. 94 ; plate x. 

RatcliflFe colliery, xv. 2.S7. 

Rate of boring, Kind-Cbaudron system, 

XX. 191. 
discharge of air, xxxiii. 95, 102, 

103. 
increase of coal production, xxxiL 

137-138. 
_ temperature underground, iv. 

8 et seq., 204-205; xxxi. 60, 61, 64, 

65, 66. 

' sinking, v. 64. 

travelling, xxiv. 232, 233. 

tunnelling, xxxv. 230. 

wages, vi. 22, 23. 

, Warora, xxxviii. 114 et seq., 

148 et seq. 
Rateau, a., quoted, xxxvii. abs. 56. 
Rath, G. vom., quoted, xxxiv. abs. 66. 
Rathbone, E. p., dry, or wind, method 

of cleaning coal, xxxi. 245-248 ; plates 

li.-liv. 
— , Luhrig method of coal- washing, 

xxix. 159-170; plates xxv. -xxxi. 
Rating of coal-mines, xiv. 92, 93-95, 102- 

103, 135. 
mines, xxiii. 117-133, 137-141, 145- 

152, 154-158. 

stokers, in navy, xiv. 56. 

Rattler, xxxii. 322 ; xxxiiL 122, 124, 133. 

— band coal-seam, sections, xxxii. 328, 
330, 332, 333, 335, 342, 348. 

Raven's Cleugh lead-vein, xxx. 126, 126. 
Ravensworth AUerdean coal, xxvii. 10. 

— steam coal, xxvi. 101. 

Raymond, Db. R. W., quoted, xxxiii. 

abs. 64. 
Re-absorption of gas by coal, xxv. 42. 
Reading distant indicators, apparatus 

for, xxxviii. 72-73. 
Recent improvements in mining, xxxv. 

224-230. 
Reciprocating hydraulic engine, xxiii. 3 ; 

plate vii. 
Reck, H., quoted, xxxiv. abs. 60. 
Recklinghausen district, boreholes, xxviL 

39. 
Record of mining operations suggested, 

i. 29-30. 

— — sinkings and borings, proposed, 
xiv. 8, 27 ; xvi. 6. 

Recording water-gauge for pit purposes, 

xxviii. 71-73. 
Reconls, seismograph, method of making, 

etc., xxxviii. 33 ; xxxvii. 62-63. 
Red Brae, xxxiii. 72, 77, 80 ; section, 79. 

— gypsum, analysis, xxx. 59. 

— hematite, xxvi. 71, 72, 82, 83, 84, 85. 
, analyses, xxvi. 75. 83, 84, 85. 

— rock, Rothes Gebirge, xxviii. 28. 

— Rose Hall pit, xiii. 76 ; section, 76. 

— sandstones, xi. 121, 179, 180 ; xiv, 28 
et seq.; xx. 146. 

Redcar, ii. 114, 115. 

— , proposed harbour, x. 55-56, 73. 
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Iteden, Merschweiler colliery, xxvili. 

51-52 ; sectibns, 56-58, 65. 
Redesdale, section, xi. 115. 

— colliery, xxii. 120-122. 

— ironstone, xiii. 146-147 ; xxviii. 5. 

— — district, geology, xxii. 111-128; 
plates xxxi..xxxii. ; xxiii. 41-44. 

— ironworks, v. J67 ; xiii. 122, 124; 
xxii. 123-124, 127-128. 

Reddish purple hematite, xxxi. 227-228. 

, analyses, xxxi. 227. 

Redheugh colliery, Archer and Robson 
sprayer, xxxvi. 100-101. 

— — , variations in faulting of coal, 
xxxviii. 49-58; plates ii.-iii. 

Redhills colliery, Staffordshire, direct- 
acting engine, xv. 36. 

Redichbb, H., quoted, xxxiii. abs. 15. 

RsDMAYNE, J. M., Newcastle boater 
mipply^ xxiv. 94. 

Reduced fees for membership, xxiii. 65. 

— flame in safety-lamps, xxxv. 8-9. 
Re-election of officers, vi. 197-200. 

— — vice-presidents, vii. 180. 

Rbed, Jas., Hetton coifieru exjjlosicyii, ix. 

109-110. 
Reed, Stephen, i. 189. 
— , SecUon Bum boiler explostoii,xi, 31. 
— , presentation of section, iv. 107. 
Reelfitz pit, xxxiv. 104-105. 
Refrigerating machinery, xxxiii. abs. 88. 
Reefton, New Zealand, coal-field, xxxv. 

186-187. 

— , , coals, analvses, xxxv. 187. 

Reference to plates, iv. 106. 

Refuge stalls, proposed, ii. 39-40, 88 ; 

plate vii. 
Reflector for compass needle, xx. 106, 108. 
Regenerators for air-engines, xxxiii. abs. 

88. 
Regent's canal, swing bridge, xxii. 67. 
Register, Buxton ventilation, x. 133-135. 
Registering water-gauce, xxxv. abs. 69. 
Reonault, — , quoted, iii. 176, 179 et 

seq, ; xxii. 1 1 ; xxiv. 66. 
Regulations, Belgian mining, xxxiv. 265- 

283. 
— , Prussian, for management of fiery 

mines, xxj^v. 167-172. 
— , welfare of miners, xxvii. 49-50. 
— , working submarine areas, Nova Scotia, 

xxiv. 188. 
Regulator for centrifugal fans, xxxv. ab?. 

72. 

— for gas-furnaces, xxiii. 57-58 ; plate 
xvii. 

— — incandescent lamps, automatic, 
xxxiv. 53-54. 

winding-engine, hydraulic, xxvi. 

111-113; plate xvi. 
Regulators, in ventilation, vii. 38, 39, 47 

ti sea., 62 et seq.^ 105 et seq., 198 et stq. 
Rehhtibel mine, explosion, xxxviii. 63-64. 
Rbid, p. S., i. 215, 225, 229 ; ii. 13, 14, 

17 c^«e^., 79, 82-83; vi. 4. 



Reid, p. S., hrovon coal, ix. 71. 

— , cement uHjUling, ix. 68, 69-70, 149. 

— , Cleveland ironstone, vi. 12, 

— , close-topped tvbhing, xii. 22 et seq, 

— , coal production, v. 13. 

— , combined drainage of mines, v. 163-164. 

— , dates of meeting, viii. 178. 

— , destru live action of furnace-gases, xii. 

27. 
—,Jiimnce committee^s report, ix. 65-67, 

231 et seq. 
— f frequency of meetings, ix. 3. 
— , geology of border districts, xi. 203. 
— , Hartley colliery accident, xii. 7 et seq. 
— , haulage of coal, x. 145. 
— , Hetton colliery explosion, ix. 91, 92, 

164. 
— , instrument for marking time, i. 251 

et seq., 260. 
— , manufactiire of coke, ix. 7 et seq., 50. 
— , low main coal-seam, viii. 107. 
", method of tubing boreholes through 

quicksands, etc., x. 199-205, 248, 249. 
— , practice with gas at blowers, iii. 33- 

51, 230, 233, 236. 

- , printing ofpaj)ers, vii. 179, 180. 

— , purchase of books, vi. 200. 

— , quoted, x. 8 ; xi. 163, 165, 170. 

— , relative ages of coal formations, viii. 
185-198. 

, round and small coal, v. 11. 
— , Stephenson bequest, viii. 172 ; xii. 12. 
— , time of meeting, iv. 123. 
— , ventilating furnaces, ix. 70, 71. 
— , ventilalion of mines, vi. 159. 

, Von GamalVs present, ix. 83. 
Reipl, Pboi'. — , quoted, iv. 93. 
Reisweiler, section, xxviii. 65. 
Relative power of explosives, xxxvi. abs. 

48. 

— value of furnace and steam jet for 
ventilation, i. 71-164, 165-183, 195-201. 

Relief fund, Belgian miners', xiii. 41, 57- 
68, 103-104, 157-158 ; xiv. 39-41, 69- 
70. 

— maps, construction, xxxviii. abs. 71. 
Relighting locked safety-lamps, Catrice 

apparatus, xxxvii. abs. 54. 
Remaury, — , quoted, xxxiii. abs. 89. 
Removal of dead bodies, precautions, v. 

262-264. 
manufactures, exhausted coal-fields, 

xxxii. 139. 
Renaissance pit, Aniche, xxvii. 257 ; 

plate xxix. 
Renard pits, Anzin, xxvii. 176, 272; 

plates xxxi. -xxxiv. 
Renault, B., quoted, xxxiii. abe. 81 ; 

xxxvi. abs. 9. 
Renfrew, Nova Scotia, xxxi. 154, 166. 
Rent duties, vi. 98. 

— value, Bensham seam, v. 140. 
Rents of coal-mines, northern coal-field, 

u. 193. 

— oi collieries, xxiii. 126-127. 
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Kents or royalties, Belgium and France, 

iv. 291, 292, 296. 
Repairs, haulage plant, xvii. app. i. 6. 
Repentance Hul boring, section, xi. 67. 
Replacement of limestone by hematite, 

xxxL 231236. 

— by silica, xxvii. 78. 
Replenishment of air-vessels in pumping. 

engines, xxi. 115-121, 164-157; plates 
xxvii. -xxix. 
Report of committee of proposed Insti- 
tute, i. 3-4. 

— on Turkish coals, iii. 69-72. 
Reports, experiments with steam-coal, 

Keyham, xiv. 36, 47-65; plates iv.- 

Ixiii. 
— , mining inspectors, iii. 371-372. 
Reporters, not to attend meetings, viii. 

139. 
Reporting conmiittee, iv. 4, 23-24. 
Reprinting of transactions, vii. 179-180 ; 

xii. 45, 46 ; xxi. 288. 
Reschitza, Domaner mine explosion, 

xxxvii, abs. 9. 
Reserve colliery, xxiv. 206. 

, gas production, xxvii. 223. 

, section and analyses of coal, xxvii. 

223 
Reservoirs, xxiv. 49, 88, 89, 92. 

— for Newcastle, proposed, xxviii. 175- 
176, 177-179. 

Resistance, electrical, xxxiv. 4. 

— due to steam in pipes, coefficient, 
iii. 211-212. 

— of air in mines, i. 97-102. 

air- ways in mines, specific, iii. 154 

et seq. ; 185 et seq. 

materials to crushing, ix. 178 et seq. 

tubs to traction, xxxii. abs. 15, 83. 

— to air-currents in mines, experiments, 
xxxviii. 205-218 ; plates xi. -xxiii. 

Reska coal-cutting machine, xxxiii. abs. 

58. 
Resolven, Swansea, steam-coal, tested at 

Keyham, xiv. 49 et seq. ; plate x. 
Respiration, products of, iii. 354. 
Ressaix, Belgium, sinking, xx. 198. 
— , — , Ste. Barbe pit, wrought-iron 

tubbing, xxi. 14. 
Resting-gear for swing-bridges, xxii. 66. 
Restriction of coal-production, xv. 192- 

193. 
Retallack, F., quoted, xxvii. 137. 
Retinite, xxxv. 208. 
Retort for heating compressed air, xxiii. 

108 ; plate xxx. 
Retorts used in mineral-oil works, xx. 

177 et seq. 
Return air, Saxon collieries, xxxii. abs. 

25-26. 

— air-course, dip workings, iv. 223-225. 
, rise workings, temperature, iv. 

214-218. 

— air-currents, xii. 131. 

Rety CoUiiEBY Company, xxvii. 162. 



Rbuleaux, J., quoted, xxxiii. abs. 60. 
Rbumaux, — , hydraulic rams, xxxvi. 

abs. 16-17. 
— , method of cleaning coal, xxvi.. 139- 

142 ; plate xxi. 
Reusz, VV. von, quoted, xxxiii. abs. 93. 
Revaux, — , quoted, xxxii. abs. 38. 
Revaux, G., quoted, xxxiii. abs. 108. 
Revell, W. H. , quoted, xxxv. abs. 59. 
Reversing winding-engines, hand-gear, 

xxvi. 145-149 ; juate xxii. 
Revision of rule iv. , xxi. 82. 

— — rules, xviii. 107, 127-129 ; xxv. 
103, 141-142 ; xxvi. 131, 143, 144, 160. 

transactions, xv. 47. 

Revolving anemometers, x. 216-236. 

— screens, xxxiii. abs. 93. 

— spiral coal-screen, xxviii. 183-188, 208- 
209. 

Revue Universelle des Mines, exchange, 

xiii. 92. 
Rey, — , quoted, xxxii. abs. 13. 
Rey-Pailhade, de, quoted, xxxii. abs. 

52. 
Reyer, Dr. Ed., quoted, xxxiii. abs. 32. 
Rhein-Preussen colliery, Westphalia, 

xxxi. abs. 11. 
— , — , coal-cleaning, xxxL 245 

et seq. ; xxxii. abs. 44. 
Rheine, Gottesgabe mine, combustible 

gas, xxxviii. 61. 
Rheinfelden, Basel, boring, xxx. 88, 94. 
Rhine mineral transport, xxvii. 45. 
Rhinog Fawr, xxxvi. 105 ; section, 118. 
Rhodes, — , quoted, xxxvii. 113 ; xxxviii 

17. 
Rhondda Valley, xxxi. 177. 
Rhos Esmor colliery, xxv. 99-100; 

section, 100. 
Rhynchonella tetrahedra, xxxv. 119. 
Rhynd, — , geology of Scotland, quoted, 

viii. 157. 
Rib-and-pillar working, x. 193, 196. 
Ricard boring, xxxv. abs. 31. 
Riccarton Junction, sections, xiii. 42. 
Rice plantations, xxx. 6. 
Rich Hill, U.S.A., iron-ores, xxxiii. abs. 

25. 
Richards, Chas., revision of ndeSf xxvL 

143. 
Richards, Prof. R. H., quoted, xxxvi. 

abs. 52. 
Richards, T. J., quoted, xxxviii. 3. 
Richards indicator, xxx. 278-279. 
Richardson, Henry, quoted, xxxi. 96. 
— , sinking set fitted with new windl>ore 
protector and suction regulator, xxx. 
49-42 ; plate xi. 
Richardson, J. Wigham, marine hoi/ers, 

xxvii. 9-10 e^ seq. 
— , Bowlker ventilating fan, xxxi. 238- 

239. 
— , mechaniccd coal-getter^ xxxiii. 55. 
— , — effects of blown-out shots on 
ventilation, xxvi. 105, 106. 
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RiCHABDSON, J. WiOHAM, Strength of 
wrought-iron in compression, xxix. 
179-185; plate xxxii. ; xxx. 89-90; 
xxxii. 180 ; xxxiii. 63-65. 

— , ivinditig engiiie with ,seJf -acting rartaUe 
expansion, xxvL 114, 115, 116. 

RiCHABDSON, Db. Thos., Hetton Colliery 
explosion, ix. 94, 113-116. 

— , quoted, iv. 66, 100, 275; ix. 71, 94; 
xU. 189, 202-204 ; xiu. 125, 145, 146, 
161, 224, 226; xv. 101, 145; xviii. 
37, 86. 

— , reports on experiments with steam- 
coal, Keyham, xiv. 47-65. 

Richardson and Browell, quoted, iii. 
73. 

Richardson & Co., Edward, quoted, 
iii. app. 4. 

Richardson AND Watts, quoted, xxxviii. 
70. 

Richardson seam, xix. 127, 128. 

Richelle to Theux, section, xxvi. plate iv. 

Richmond shilling, xv. 215. 

Rider, xviii. 166. 

— coal-seam, xxxiii. 151, 157, 158 : 
sections, 162. 

Riders, xxvui. 119, 120, 122. 
Ridgeway, section, xxvii. 97. 
Riding Mill, manganese, xxxvi. 117. 
Ridlees, copper? xxx. 125. 
RiDLBY, Ralph E. , quoted, xvii. 78. 
Ridsdale ironstone shale, xxviii. 5. 

— ironwork**, v. 167. 
Riffingost, iv. 76, 81, 91. 

Riga timber, tested, xxxvii. 228, 230, 240- 

^. 
RiOAUD, — , quoted, xxxviii. abs. 69. 
Rioa AND Mbiklejohn, coal-cutting 

machine, xxviii. 75-81, 165, 188-194; 

plate XV. 
Rigid rod boring system, cost, xxx. 88, 

98 et seq, 
RiLBY, — , quoted, xxxiv. 149. 
Riley, Edw., quoted, xxvi. 73 ; xxvii. 

134. 
RiLKY, W. E., quoted, xxxviii. 85, 87, 

90. 
Ringore, xxviii. 120, 125, 152. 
Rio Tinto pyrites-mines, xxxvii. 31-32, 

45-49, plates v.-vi. 
Riots, XV. 206, 233, 245, 264. 
Ripa della Tinta, xxxiv. 147 ; section, 

168. 
Ripping, longwall working, xxi. 105 ; 

plate XXV. 
Risca, sections, / xxiii. ; plates xxxvi.- 

xxxvii. 

— colliery, x. 16, 17. 
— , boring, xxx. 94. 

, explosion, xxx. 33, 42, 132 ; xxxiv. 

301-302. 
, — of air-receiver, xxxii. 192, 218, 

220 ; plate xxv. 
, Maxim incandescent lamp, xxxiv. 

41. 



Rise, working to, x. 138. 

— , — — , risks of, xvii. 60, 110. 

— workings, physical state of air, iv. 
212 et seq. 

Rises and sumps, xviii. 174. 
RiTSON AND Bell safety-lamp, xvii. 38,40. 
Rittershof, section, xxviii. 65. 
Rittingeb grading boxes, xxix. 163-164 ; 

plate xxvii. 
Rive de Gier, coal and coke prices, 

xxxvi. abs. 28. 
, coal-field, statistics, xxxi. abs. 

2-4. 

, coal production, xxxi. abs. 2-4. 

River Boyne ship, combustion of coal, 

xxv. 112-113, 115. 

— Dee seams, xxv. 94, 95. 

— gravels, xxvii. 18. 

— improvement, contracts, xxxiii. 234- 
236 ; sections, 235. 

— navigation, xix. 121, 132. 
Rivera and harbours, Austria, iv. 62. 
, north-east coast, ii. 126 ; xii. 

150-151. 
Rivetting, committee appointed, xx. 217. 
— , boiler plates, xx. 118-119 et seq. ; 

XX. 217 ; xxiv. 120-122, 257 et seq. ; 

xxx. 78-80, 81 et seq. 

— experiments, report, xxi. 67-69 ; 
plate xiii. 

— generally, xviii. 9-18 ; plates i.-vi. 

— machines, xviii. 3-5, 82-84. 
Road making, cost, iv. 198, 199. 
Rosbds in mmes, difficulties in making, 

iu. 240-241. 
Roasting of auriferous pyrites, xxxv. 

91-92. 

gold-ores, xxxi. 165. 

Robebts, David, quoted, xxv. 242. 
Robebts, Fbank C, quoted, xxxviii. 

abs. 70. 
Robebts, Thos., teeth of wheels, xxi. 

271-284; plates xlii.-xlv. 
Robiac, sections, v. 31, 35. 
Robies coal, xxxvii. 13. 
Robinson, Db., quoted, v. 144 ; ix. 229- 

230. 
Robinson, H. W., quoted, xxxv. abs. 59.: 
Robinson, John, fightning, Kimidesworth 

coUieryy xxx. 130. 
—y Lundhill colliery explosion, v. 238. 
Robinson, R., coal- washer, xxxv. 236 ; 

xxxviii. 45. 
Robinson, Thos., quoted, xxxiv. 87, 88. 
Robinson, Wm., quoted, xx. 209. 
Robinson anemometer, x. 208, 228, 

236 ; xxvii. 123. 
Robson, E., quoted, xxiv. 36. 
RoBSON, John, quoted, i. 2, 7, 265. 
RoBSON, Matthew B., experiments with 

steam jets, furnace, etc.. Castle Eden 

colliery, i. 206. 
RoBSON, T. O., Archer and Robson 

sprayer for laying dust in mines, 
xxxvi. 99-100, 101 ; plate xv. 
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RoBSON, T. O., variations in faulting of 

coal, xxxviii. 49-52, 56, 57 ; plates iL- 

iii. 
RoBSON AND Jackson, quoted, iii. app. 5. 
Rocca Federighi, Tuscany, copper-mine, 

explosion, xxxviii. 63. 
Roche, E., quoted, xxxii. abs. 5. 
Roche k ravets, conglomerate, xxxiii. 

abs. 16. 
Rochebelle collieries, iron-frames, xxxvL 

abs. 35-36. 

, outburst of gas, xxxii. abs. 28. 

Rochefort-sur- Loire, xxxv. abs. 24. 
RocHELT, Prof. — , quoted, xxxiii. abs. 

58. 
Rochester, bridge over Medway, xxii. 64, 

66. 
Rock bed, xxxv. 108, 113, 123, 145, 146. 

— boring machine, Frohlich, xxxviii. abs. 
41. 

— drills, Anzin, xxvii. 269, 271-272. 
, Belgian mines, xxvii. 181. 

— — , 'Cranston pneumatic, xxix. 221- 
225 ; plates xliv.-xlv. 

, diamond, xxx. 93-106 ; xxxL 40- 

47. 
, W. Walker, xxxi. 108-109 ; 

plate xiii. 
, Warsop, xxiii. 259-264 ; plates 

xlvii.-xlix. 
, Westphalia, xxvii. 195-196. 

— pressure, xxxviii. abs. 64. 

— salt, analyses, xxxvi. abs. 32. 

, bitumen, etc., in, xxxviii. 61. 

, Middlesbrough, xiii 17, 92. 

— — , North of England, xxxviii. 39-40. 

— sections, San Pietro, xxxiv. 159-160. 

— temperatures, xxxiii. 21-22. 

— vein coal-seam, Pontypool, ix. 43 ; 
section, xxxi. 195. 

Rockcliff, V. 177. 

Rocket steam-engine, viii. 63 ; xxxvi. 

134. 
Rockingham colliery, plan of working, 

xxxi. plate xi. 

, Guibal fan, xxxi. 93 et seq. 

RocouR, — , quoted, xxxii. abs. 10. 
Roddymoor coal, ix. 11. 
RoDLBR, WiLH., quoted, xxxiv. abs. 7. 
Rodosto, sea of Marmora, iii. 67, 69, 72- 

73. 

— coal-field, iii. 54 et seq. 

RoBMER, Prof. F. , quoted, xxxvii. 29 ; 
abs. 39. 

Rogers, Col. A. N., quoted, xxxiii. abs. 
63. 

Rogers, E., quoted, viii. 126. 

Rogers, Prof. H. D., quoted, iv. 133, 
135 ; xu. 33 ; xui. 2t5, 27, 33. 

Roger and Mackworth patent coke- 
kilns, viii. 113; ix 44-45; figures, 
facing 44. 

RoLKER, C. M., quoted, xxxi. abs. 40. 

RoLLAND, Camille, quoted, xxxviii. 
abs. 55. 



Roller mining wedge, Burnett, xxxiv. 
193-198 ; plate xxxvii. ; xxxv. 97-101. 
Rollers of swing bridges, xxii. 63 ef seq. 
RoUey-ways position of, vii. 21. 
Rolling of limestone, xxiv. 137. 

— — metal, Simonds machine, xxxviiL 
abs. 48. 

Rollings, David, Lundhill colliery ex- 
plosion, V. 239. 

Rolls, xxviii. 126, 127, 150. 

Roman Fell grits, xxvi. 49. 

Romans, coal workings, xv. 175-176; 
xxxiv. 99-100. 

— , gold workings, xxxv. 83. 

— , iron manufactured by, xiii. 118 ; xv. 
175. 

— , iron workings, xxxiv. 84. 

— , lead workings, xviii. 171. 

— mining, Spain, xxxvii. 32-34, 48-49. 

— wall, xxvii. 17, 22. 

— workings, xiii. 118. 

RoMiLLY, Worms db, quoted, xxxiii. 

abs. 97. 
RoNEY, C. H., quoted, xxxiii. 112. 
Roof, falls, in longwall working, xix. 

29-30. 

— of veins, xxviii. 126, 127, 128, 134- 
135, 136, 145, 146 ; figures, 155. 

Room and pillar working. Cape Breton, 

XX vL 59, 61. 
ranee system. New Zealand, xxxv. 

202, 203. 
Roosebeck, section, xxxi. plate xl. 
Root boiler, xxix. 95, 99 ; plate viiL 
Root ventilator, xxvi. 162, 171 ; xxvii. 

101, 111. 

, Chilton, xxx. 284 ; plate IxiL 

Rope boring, cost, xxx. 88, 98 et seq, 

— fastener, self-acting, xxxii. abs. 65. 

— haulage, xvii. app. i. 169, 174 ; xxix. 
71, 74. 

, in mines, xxxv. abs. 47. 

, methods of, xxviii. 237-241, 243- 

24t) ; plates xl.-xli. 

— transport and chain haulage, xxxii. 
abs. 65 ; xxxiii. abs. 93. 

Roper, R. S., quoted, viii. 122, 126; ix. 

41. 
Roper and Claridgb coke-oven, ix. 42. 
Ropes, breakage, xxxi. abs. 17. 
— , endless-rope system, xvii. app. i. 94, 

121-122, 141, 160-I67,170e^«6g.; plates 

xxxvii. -li. 
— , experiments upon, xxxvi. abs. 24. 
— , friction of, iii. 281-286. 
— , tail-rope system, xvii. app. i. 9-10, 

a2, 35-36. 
— , testing, xxxi. abs. 20. 
— , winding, xxxi. abs. 21. 

— and chains, strength of, viL 211-217 ; 
viii. 17-18. 

RoscoE, Sir H., quoted, xxxv. 237, 238. 
Rose Bridge and Douglas Bank collieries, 

Bryham disconnecting hook, xix. app. 

i. 16. 
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Rose Green colliery, section, xxvii. 97. 

— group, xxxi. 166. 

— lode, xxxi. 162. 

— mine, xxxi. 164. 
RosBBY, J NO., quoted, xxiv. 26. 
Rosedale, xiii. 45, 46 ; xxxv. 126, 127 ; 

map, 145 ; section, 145. 
— , boring, section, vi. 193. 

— Abbey, ore and ironstone, vi. 15. 

, history of mining, xxxii. 43-45. 

, ironstone, vi. 15 ; xiii. 143-144. 

— — , magnetic ironstone, vii. 85-94 ; 
viii. 4, 5 ; xix. 193-200 ; plates xxxiii.- 
xxxvii.; xxxv. 128-130. 

, , analyses, xxxv. 129. 

, , microscopic section, xxxv. 

145. 

, , output, xxxv. 127, 130. 

, plan, V. 206 ; section, 207-208. 

district, mineral resources, xxxii. 

43-53 ; plates viii.-xi. 

— beds, vi. 9-10, 189 et seo. 

— district, percentage of iron in ore, 
xxxii. 47. 

— docks and mines, v. 196-197- 

— East, xix. 195, 199. 

mines, xxxii. 46, 47 ; plan, 64 ; 

xxxv. 125, 126. 

— iron-ore, analysis, xxxv. 126. 

— Moor, coal, xxxii. 62. 
, sections, vii. 91-92. 

— West, xix. 193, 197, 199. 

mines, xxxv. 126 ; section, 145. 

Rosegill pit, BuUgill, section, xxxii. 334. 
RosBNKRANZ hydraulic kep, xxxii. abs. 

43. 
Hosiers, Loire colliery, accident, xxxiii. 

abs. 101. 
Roslin, boring, xxx. 104. 
Ross, Alex., ascensional ventilation, 

viii. 9 et aeq. 
— , boring against water in coal-mines, 

xix. 171-176 ; plates xxxi. -xxxii. 
— , ^as drifts for draining goaves in coal- 

mmes, and ascensional ventilation, vii. 

79-84, 113; viu. ^ ei aeq, 
— , mechanical stoking for colliery 

boUers, xxvii. 205-209, 212; plates 

XX vi. -xxvii. 
Ross, J. A. G., apparatus for prevention 

of over-unnding, xxix. 228. 

— , boiler experiments^ xxix. 100. 

— , — explosions, xxxii. 216-218, 219. 

— , Bowlker ventilating faUy xxxii. 120. 

— , BtUcher mechanical stokery xxvii. 212. 

— , condensation in ateam-pipes, xxix. 13. 

— , economical working of boilers at 
collieries^ xxxviii. 224-225. 

— , expamian gearing for winding -engines, 
xxix. 5. 

— , explosion of air-receiver, Ryhope, 
xxxvii. 214-215. 

— , fwn-conducting covering for steam- 
pipes, xxxi. 83, 84, 86;' xxxii. 176- 
176, 177. 



Ross, J. A. G,, prevention of boiler acci' 
dents, xxx. 81-82. 

— , safety-hooks, xxix. 233. 

— , strength of wronght-iron in com- 
pression, xxix. 185-186. 

— , Swan electric safety -lamp, xxxi. 119. 

— , water cm motive power, xxviii. 180. 

Ross coal-seam, xxiv. 177, 183, 189, 194- 
197, 204, 206-207 ; section, xxvii. 225. 

, analyses, xxvii. 226. 

Rosser veins, xxiii. 211, 212-213. 

Rossi, Pbof. E. db, quoted, xxxiv. abs. 
76 ; xxxvii. 59. 

Rotary borer, xxxii. abs. 56. 

— pumps, patents, xviii. app. 7-9. 
Rotating furnace, xxii. 46. 

Rotative beam-engine, xix. 214 ; plate 

xxxviii. 
Rotatively-working pumping-engine, xxi. 

00-57. 
Rothbury, xxiii. 42, 43 ; xxiv. 52, 54. 

— and Wooler, mineral resources, xxx. 
121-127 ; plates xxvii. -xxviii. ; xxxi. 
203-204. 

Rotherham, xxv. 14. 

RothhoUer coal-seams, xxviii. 19, 21, 25 ; 

section, 64. 
Rothley coal, xxxvii. 13. 
Rothliegendes, coal, xxxiii. abs. 17. 
Rothschild colliery, Uruschau, xxxiiL 

abs. 75. 
RoTHWBLL, R. P., quoted, xxxi. abs. 

41 ; xxxiii. abs. 23 ; xxxviii. abs. 30. 
Rotten marl, Seaton Carew boring, 

xxxviii. 22 et seq, 
Roucourt pit, Aniche, xxvii. 254. 
Rouen, steamer, draught, vi. 107. 

— and Havre railways, ix. 59. 
Rougeing jet, xxxL 55. 
Rough coal, ix. 203 ; xxxvii. 13. 
Rougham Point, xxxi. 229. 
Roumania, geology, xxxvi. abs. 31-32 i 

xxxvii. abs. 78-79. 
— , salt-mines, xxxvi. abs. 31-34. 
— , — production, xxxvi. abs. 34. 
Roumelia, coal, ii. 225 ; iii. 61. 
Round and small coal, iv. 283-285 ; v. 10- 

11. 
— coal produce, long wall system, xxv.266. 

— winding-ropes, xx. 206-207; plate IviiL 
Roimdwood colliery, Broadbent safety- 
cage, xix. app. i. 7. 

, Guibal fan, xxviL 107. 

Rourah, xxxL 235. 

RousB, — , quoted, x. 238. 

RouTLEDOB, Jos., Marsaut safety -lantp, 
xxxiv. 165, 167. 

RouTLBDGB, Wm., Sydney coal-field. 
Cape Breton, xxiv. 191-216; plates 
xxxv. -xxxvi. 

RooTLEDGifi AND JoHNSON double Com- 
bination safety-lamp, xxxiv. 183-188, 
189; plates xxxv. -xxxvi. 

Rowan, David, Glasgow 1870 meeting, 
XX. 184. 
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Rowan, David, quoted, xxx. 267. 

Rowanbum, section, xi. 76. 

RowDKN, W. T., quoted, xviii. p. ix. 

et Htq., 7, 160. 
Rowhurst coal, section, 11. 241, 246, 

247. 
Rowley colliery, endless-chain, xvii. app. 

i. 77-88 ; plates xl., xxlv.-xxvi. 

— Hall colliery, Broadbent safety-cage, 
xix. app. i. 6. 

— Rag, xxlii. 158. 
Rowten Lynn dyke, ix. 192. 
Roxburghshire, geology of part, xl. 65 

et seq. 
— , Silurian rocks, xi. 121. 
Royal Academy of Belgium, 11. 3. 
Royal charter, xxil. 2, 23 ; xxvi. 53. 
, copy, xxvi. p. xllx. 

— commission on coal, xvi. 131. 
, statistics, xxxii. 141-142 ; 

xxxvill. 30. 

— mining accidents, xxxl. 123- 

124. 

— Dane steamer, boilers, xxvi. 96, 98 
et seq. ; xxvii. 9 et 8eq. 

— grants, xill. 192, 193, 194. 

— Saxon mining bureau, xxxviil. 63. 
Royalties, France and Belgium, iv. 

296. 
— , North of England, mountain lime- 
stone, xviii. 172. 

— and leases, vl. 24. 

rating, xxiii. 125, 137, 145, 154 et 

seq. 

— on ironstone, x. 26. 

Roy, Edm., quoted, xxxii. abs. 11. 
Ruapekapeka coal, analysis, xxxv. 

179. 
Rubble, xiii. 174. 
Rubia engine-plane, xxxiil. 224. 
Rubio, brown hematite, xxxili. 213, 214, 

216. 

-, , analyses, xxxili. 215. 

Ruby Hill silver-lead mines, xxxiv. abs. 

31. 
Ruda mine, xxxv. 83, 88. 
RuDLER, — , quoted, iu. 211, 212, 330. 
RuDLER, F. W., rock sections from San 

Pietro, xxxiv. 159-160. 
Ruhr, navigation, xxvii. 194. 

— coal basin, xxvi. 15 ; section, 28. 
field, xii 76-77. 

, geology, xxxvl. abs. 17. 

Ruidant, Chas., quoted, xxxviil. abs. 

23. 
Ruler coal, 11. 143 ; xxxvli. 7. 
Rules for fiery mines, xxxl. abs. 14, 

15. 

— of Institute, 1. 5-6,^8; ii. pp. xxv.- 
xxvi.; iv. p. xxiii., 262; v. 161; vi. pp. 
XXV. -xxvi. 

— - — — , revision, vli. p. xxvii. ; viii. 

p. xxxl. ; ix. 53 ; x. p. xxiii. ; xii. p. 
xxix., 92, 147-148 ; xiii. p. xxx. ; xiv. 
136; XV. 164, 293; xvi. 130, 132; 



xvii. 2, 4, 21-22, 105 ; xvlu. 107, 127- 
129; xix. 1, 91-92, 99-102; xxi. 82; 
XXV. 103, 141-142; xxvi. 131, 143, 144, 
160. 
Rumble, W. M., quoted, xxix. 54. 
Run dell, R. Cooper, spontaneous 
combustion, coal, xxv. 133-140, 178- 
179. 
Riinderoth mining district, xxxiv. abs. 

68. 
Running sand, v. 152 et seq. 
Rims wick Bay,, v. 198-199. 
Russell, Jas., carboni/erom, Scotland, 

XX. 157. 
Russell, J. C, quoted, xxxv. abs. 25. 
Russell and Son, Jas., quoted, x. 

202. 
Russia, coal-fields and mining industries, 
xxiv. 3-22, 150-152; plates i.-vil. ; 
xxxvli. 50 ; abs. 78, 93, 94. 
— , iron-production, xxxili. abs. 80. 
— , mineral statistics, xxxiil. abs. 34. 
— , peat, xxxiil. abs. 33. 
— , Siberia, Eastern, geology, xxxvL 

abs. 8. 
— , South, salt, xxxiv. abs. 61. 
Rutherford, Jno., coal-fields of Nova 

Scotia, xix. 113-167. 
— , quoted, xu. 215; xxiv. 173, 178, 

180. 
RuTLEY, F., quoted, xxx. 13. 
RuTOT, A., quoted, xxxiil. abs. 106. 
Ryan, Jas., quoted, viii. 13 ; x. 194. 
Ryder, W. J. H., colzaline. xxxv. 

67. 
— , lightning in jnt, Tanfidd Moor, xxx. 

42. 
— , safety-lamp lock, xxxiv. 162 ; plate 

xxiv. 
Ryhope colliery, xiii. 96 ; section, 
106 ; XV. 253, 260. 

, air-compressinc machinery, xxi. 73- 

82; plates xiv.-xxii. 

— — , broken workings, xxxl., plate 
11. 

, explosion of air-receiver, xxxii. 

179 ; xxxviil. 3-4. 
» , report on, xxxvli 197- 

217; plates xii. -xllx. 

, horses, xxxii. 107, 114. 

, indicator diagram, air-cylinder, 

xxil. 30-31 et seq. 
, mechanical coal-getter, xxxili. 41, 

54-55. 

, mules, xxxii. 155. 

, plant, xxxvl. 210-211. 

, sections, xiii. 106, 209 ; xxxvli. 

plate xxxvili. 
, sinking through sand, v. l^etseq.: 

xii. 23. 

, surveys, xx. 92. 

, ventilation, xxx viii. 31-32. 

— steamer, x. 52. 

Ryton, coal-seams, xxxvli. 7. 
RzEHAK, A., quoted, xxxv. abs. 14. 
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SaAr canal, xxvii. 45. 

— drift, sections, xxviii. 59, 65. 

— river, sections, xxviii. 65. 
Saarbriicken, Camphausen shafts, xxxii. 

abs. 66. 
— , experiments with coal-dust, xxxiv. 

232 ; xxxvii. abs. 80-85. 
— , rope and chain haulage, xxxii. abs. 

66. 
— , Royal collieries, safety-lamps, xxxii. 

abs. 80. 
— , winding-ropes, xxxi. abs. 21-24. 

— coal, analyses, xxviii. 27. 
, heating power, xxviii. 28. 

— coal-field, xxviii. 9-68 ; plates i.-xiv. ; 
xxxi. abs. 36. 

— coal-mines, xxvii. 185-190. 

— coal-production, xxvii. 27. 

— division, xxviii. 17-25 ; sections, 65. 
Saarlouis, section, xxviii. 65. 
Sabels, picks, xxx. 21. 
Saccammina Carteri, xxiv. 141, figured, 

150 ; XXV. 47-48 ; xxvii. 17. 
Saccb %rine, xxxv. 237. 
Sacco Fbdebico, quoted, xxxvii. abs. 

15. 
Sachs, C, quoted, xxxvii. abs. 19. 
Sacre-Madame colliery, Charleroi, ex- 
pansion-gear, xxvi. 115. 

, deep shaft, xxvii. 184. 

Sacriston colliery railway, xv. 238. 

Saddle hill, u. 235-236. 

Safeguards against boiler explosions, iv. 

40-44, 52-53. 
Safety-cage committee, appointed, xvi. 

127. 
Safety-cages, viii. 5-8 ; x. 86, 95 ; xi. 

161-162; xu. 177; xv. 107-111 et seq.y 

119-120 ; xix. 50 ; xxvii. 55-56. 

, Achard, xxxvii. abs. 70. 

, Aytoun, diagram facing x. 83, 89. 

, J. Barkus, xviii. 2. 

, Broadbent, xvi. 31, 33-34, 87-88, 

106-128 ; plates iv.-v. ; xix. app. i. 5 ; 

plate vi. 

, Belgium, xxvii. 183. 

, Calow, XV. 108 ; xvi. 23-30 ; xix. 

app. L 7 ; plate vii. 
, Denton and Whitaker, xix. app. i. 

10 ; plate ix. 

, Fourdrinier, xvi. 106. 

, Harper, xvi. 106, 113-116, 127- 

128 ; plates xxv.-xxix. 
, indiarubber springs for, xx. 80 ; 

plate xxxiii. 

, King, xix. app. i. 9 ; plate vii. 

, Knowles, vi. 235 ; model, xiii. 13. 

, Lancashire, x. 95 ; xv. 30. 

, Marley, xvii. 41, 42. 

, Northern France, xxvii. 172, 277. 

— — , Ormerod, xvii. 30, 114; xix. 
app. i. 12 ; plate xiv. ; xxix. plate 
xxx viii. 



Safety-cages, Owen, xv. 30, 107 ; xix. 
app. L 2 : plates i.-v. 

— — , Turner, Grey and Brydon, xx. 
80 ; plate xxxiii. 

, Watson, xvii. 30. 

, White and Grant, iii. 29-30, 225- 

226; xix. app. i. 11 ; plates x.-xL 
, Whitelaw, xix. app. i. 11 ; plates 

xii-xiii. 
and hooks, report of committee, 

xix. app. i. 1-23; plates i.-xvii. ; xx. 

80, 202 ; plate xxxiii. 
Safety cartridge for mines, xxxvi. abs. 

25. 
Safety-catch for cages, xxxvii. 42. 

, Klinik, xxxviii. abs. 16-17. 

inclined-planes, xxxvi. abs. 45 ; 

xxxvii. abs. 30. 
Safety-float for boilers, xi. 215-216. 
Safety-gear for railways, xxxiii. abs. 3. 
Safety-hooks, xxix. 201-219, 229-234; 

plates xxxiv. -xliii. ; xxxi. 140-141 ; 

xxxviii. 37. 
, Bryham, xix. app. i. 16 ; plate 

xvi. ; xxix. plate xxxiv. 
, Booth and Sugden, xxix. plate 

xliii. 

— — , Denton, xix. app. i. 15 ; plate xvi 
• , Grange, xxix. plate xxxix. 

, King, xix. app. i. 14; plate xv.; 

xxix. plate xxxvi. 
, King and Humble, xxix. plate 

xxxvii. 
, Knowles, vi. 236 ; viii. 5 ; xxix. 

plate xxxv. 

, McGill, xix. app. i. 16 ; plate xvii. 

, Ramsey and Fisher, xxix. plate 

xlii. 
, Walker, xxiv. 35-37 ; plate xii. ; 

xxix. plates xl.-xli. 
Safety -lamp committee, appointed, xii. 

74; xvii. 4. 
, reports, xvii. 5-19, 37-40 ; dis- 
cussion, xvi. 91 ; xvii. 1, 2, 33, 60. 
Safety-lamps, i. 23-25, 301-322 ; ii. 21, 26- 

30, 51-56, 78 et seq.; viii. 42, 43-45, 46, 47; 

X. 18-19, 26, 126, 139, 142-143 ; xii. 72- 

76 ; XV. 50-61, 222, 223, 224, 225, 226, 

227-228, 238, 243 ; xix. 48 ; xxv. 194 ; 

xxxi. 126-127 ; xxxiii. abs. 58 ; xxxiv. 

abs. 50 ; xxxv. 240, 242 ; xxxvi. abs. 

16, 43 ; xxxviii. 37. 
, Abbot, xi. 160. 

— — , aluminium wire-gauze, ix. 255 ; 
xi. 178-179. 

— — , Bainbridge, xxiii. 15-25; plate 
X. ; xxxvii. 75-79 ; plate xix. 

— — , Belgian government commis- 
sion's report, xxix. 113-139; plates 
xiv.-xxi. 

, benzine, xxxviii. abs. 4. 

— — , Boty, i. 308-317; xxxviii. abs. 
38-41. 
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Safety-lamps, Bourne, xii 43. 

-, Gail and Glover, xviL 38, 40. 
, Cambess^d^s, xxxvi. abs. 43. 

— -, Clanny, i. 190-191, 308-317; 
XV. 222; xvU. 2-3, 18-19, 39, 40. 

, cleaning machine, xxxvii. 121-122 ; 

plate xxix. 
, Craig and Bidder lock, xix. 16- 

16 ; plate v. 
, Cuvelier lock, xix. 16, 16 ; xxxvi. 

51-64 ; plates vii.-viii. ; xxxvii. abs. 1. 

, Daglish, xvi. 91. 

, Daglish and Flood, xvii. 38, 40. 

, Davy, i. 306 et seq, ; x. 260 ; xv. 

71, 224; XVU. 2, 12-19, 39; xxix. 142, 

143, 146 et seq. 

, Douglas, XXXV. 66-67 ; plate viii. 

, Eloin, L 308-317 ; xvii. 19. 

, experiments, L 252, 311, 316 ; xv. 

101, 102, 146 ; ixxii. abs. 17 ; xxxiii. 

abs. 39 ; xxxvii. abs. 73 ; xxxviiL abs. 

4144. 
, — , Hetton, xvii 1-3, 6 et seq., 33- 

34, 37-40, 60-63 ; plates i.-ii. 

, Fife, i. 269-270. 

, gauzeless, xxxvii. 69-74 ; plate 

xviiL 

, Glover, i. 187 et seq.y 268. 

, Glover and Cail, xvii. 38, 40. 

, Hall, i. 268, 323-336 ; u. 21-30. 

, Hann, xviii. 6. 

, Higg, xvii. 1, 37, 39. 

, Jones, xi. 169-161. 

, Komer, xxxii. abs. 44. 

, lighting power, L 332. 

, locks, ii. 66-66; xiii. 2-3; xviiL 

2. 

, Macrae, xvii. 19. 

, Marsaut, xxxii. abs. 16; xxxiii. 

abs. 39; xxxiv. 161-167 ; plate xxiv. ; 

xxxvi. abs. 43. 
, Maskelyne electric, xxxvii. 113- 

116. 
, Morison, xvii. 2-4, 38-40; lock, 

xviii. 2. 
, Mueseler, i. 308-317; xvii. 18- 

19, 62; xxix. 141-144, 146 et seq. ; 

xxxii abs. 62. 
, multitubular, xxix. 166. 

— — , patents, xvii. app. ii. 40-47; 
plate vi ; xviii. app. 18-20 ; xix. 
app. iii. 49-61 ; xx. app. ii 16 ; xxi 
app. ii. 15 ; xxii. jipp. ii. 20-21 ; 
xxiii. app. ii. 17-18 ; xxiv. app. ii 20- 
21 ; XXV. app. u. 19-20. 

, Pieler, xxxiv. 285-289; plate xl. ; 

xxxviii 177, 181. 

, relighting, xxxvii. abs. 54. 

, Ritson and Bell, xvii. 38, 40. 

, Routledge-Johnson, xxxiv. 183- 

190, 295-296 ; plates xxxv. -xxxvi. 
, Schanschieflf, xxxvi 87-93 ; plate 

xiii 

, self -extinguishing, xvi 6. 

, Sharp and Young, xvii. 40. 



Safety -lamps, Stephenson, i. 303 et seq., 

viii 13, 41 ; XV. 223 ; xvii 2, 4, 18-19, 

39, 66, 69, 60 et seq. 
— , Swan electric, xxx. 149-169 ; plate 

xxxviii ; xxxi 117-119 ; plate xxi ; 

xxxv. 61-64; plate vii.; xxxvi 3-11, 

66-69 ; plate i 
, Swete portable electric, xxxviii 

17-19 

, Teale, xvii. 1. 

, testing, xxxv. 3-44 ; plates i.-iv. 

, Upton and Roberts, i. 323. 

, used in pillar working, ix. 20, 26- 

27, 30 et seq. 

, weights of, xxxiv. abs. 60. 

, Wolf, xxxiv. 291-296 ; plates xli.- 

xlii. 

, Wood, XVU. 37-38, 62-63. 

and shot-firing, xxiv. 63-70, 168- 

172. 
Safety-pipes, respiratory, ii. 86-89 ; plates 

i ii. iii 
Safety spirit lamps, xxxii abs. 44. 

— valve, direct-acting spring, xxi. 286- 
286 ; plate xlvi. 

,for steam boilers, iv. 116-117 ; xi 

60 ; diagram, facing 60 ; xxxii. abs. 67. 

Sagger clay, ii. 264. 

Sahara, proposed flooding, xxxiii abs. 
43. 

Sailing and steam vessels, vi 107-108. 

St. Andrew's colliery, haulage experi- 
ments, iii. 308. 

— Ambroix, v. 38-40. 

— Avoid, Kind-Chaudron boring system, 
XX. 188. 

— Barbe, Ressaix, wrought iron tubbing, 
xxi 14. 

— Bees borehole, xxxiii. 129, 143 ; xxxv. 
226. 

sandstone, xxviii. 117, 118 ; section, 

156; xxxi 218, 224; sections, 237; 
xxxii 356 ; xxxiii. 129, 136, 144. 

— Bride's Bay, xxxi 177. 

— Clair colliery, U.S.A., xiii. 83 ; section, 
38. 

— Dizier, iron-ore, analvsis, xxv. 76. 

— Etienne, coal and coke, prices, xxxii 
abs. 12 ; xxxiv. abs. 60 ; xxxvi. abs. 31. 

— — collieries, electric machinery, 
xxxiii. abs. 71. 

— Felicity shaft, Mons, xxvii. 178. 

— Genevit^ve, U.S.A., copper-deposit, 
xxxiii. abs. 26. 

— George colliery, xix. 117-118, 121. 

— George's Bay, Newfoundland, xxiii 
167, 174, 176; plate xxxv. 

— Gothardt timnel, xxxi. abs. 29, 44 
xxxii. abs. 38 ; xxxv. 229, 230. 

— , temperatures, xxxiii. 19-34. 

— Helen's Auckland, coal seams, xv. 14. 
colliery, conveyance of steam, 

v. 113-114. 

, pumping apparatus, xvi 112, 

132-133. 
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St. Helen's Auckland colliery, White and 
Grant safety-cage, xix. app. i. 11, 22. 

— Hilda colliery. South Shields, xv. 53, 
247. 

, Guibal fan, xxvii. 105, 107, 

112. 

, plant, xxxvi. 208. 

, sections, XXX vii., plates xxxviii., 

xl. 

, steam- jet, i. 261. 

, ventilating fans, xxvi. 154 ct 

seq.; 166. 

— Ingbert colliery, xxviii. 18, 20 ; 
sections, 20, 64. 

— Jean de Bridges boring, xxxiv. abs. 14. 

— John's colliery, Normanton, electric 
motors, xxxviii. 39. 

, — , haulage, xxix. 74. 

— John's pit, Staveley, Calow discon- 
necting hook, xix. app. i. 14. 

, — , — safety-cage, xix. app. i. 

8-9. 

— Julien iron ore, analysis, xxv. 76. 

— Kereszt mine, xxxv. 81, 86-87. 

— Lawrence, Victoria bridge, viii. 78. 

— Louis, U.S.A., earthquake, xxxvii. 56. 

shaft, Mons, xxvii. 176-177. 

tunnel, ventilation, xxxii. abs. 63. 

— Mary's Bay, Nova Scotia, xxvi. 72. 
loch scheme, Edinburgh, xxiv. 57i 

93. 
river, xxxi. 156. 

— Oswald's whin dyke, xxiv. 138-139. 

— Osyth, steamer, indicator diagrams, 
xxiv. 116-117; plates xxx. -xxxi. 

-^ Patd's bay, Nova Scotia, xxvi. 73. 

— Petersburg canal, xxxv. 229, 232. 

— Vaast, Belgium, machines worked by 
compressed air, xxi. 199-218; plate 
xxxiii. 

Saisb, Dr. W., geology of Bristol coal- 
field, xxvii. 87-97 ; plates vi.-ix. 

— , intrusion of the whin sillf xxvii. 78-79. 

— , Kurhurballee coal-field and Indian 
coals, xxx. 3-24. 

— , levelling instrument^y xxvii. 6, 8. 

Saladin, E., quoted, xxxiiL abs. 21. 

Sale of coal, u. 150-151, 154, 176, 196, 
199 ; v. 38 ; vi. 48 ; xiii. 29, 30 ; xxv. 
163. 

collieries, xv. 249, 251, 262, 263. 

jet, v. 180. 

ore, xix. 199. 

transactions, iii. 27 ; ix. 66, 232. 

Salisbury, Dr. — , quoted, iv. 133, 136- 
137. 

Salobro, Bahia, mines, xxxiv. abs. 38. 

Salomon, Geo., quoted, xxxii. abs. 11. 

Salt, annual production, xxi. 176, 186, 
196. 

— , Bavaria, production, xxxii. abs. 58. 

— , bitumen in, xxxviii. 61. 

— , laying dust in mines, xxxi. 145-KO. 

— , New Red Sandstone, Middlesbrough, 
xiii 17-24, 92-94. 



Salt, North of England, xxxviii. 39-40. 

— , Prussia, manmacture, xxxii. abs. 71. 

— , Salies, xxxiv. abs. 14. 

— , Soudan, xxxiv. abs. 51. 

— , Southern Russia, xxxiv. abs 61. 

Sah-deposits, Volterra, xxxvii. abs. 14. 

and springs, vi. 28-29. 

Salt-mines, explosions in, xxxviii. 61. 
, Roumania, xxxvi. ab-. 31. 

— range, India, xxxviii. 158. 
Salter, J., quoted, xxvii. 219. 
Salter, xxxiv. 127. 

— Hall mines, xxviii. 114, 128, 129, 
149. 

Sailers bridge, boring, xxxviii. 189. 
Saltom colliery, xxxiv. 103, 109. 
Salts found in coal-pits, xiii. 219-226. 

— in sea water, xxxi. 148, 150. 
Samouai river, xxxiv. 68. 

San Bemabe iron-mine, section, xxxiii. 
235. 

— Cebrian colliery, xxxvi. 118, 120. 

— Domingo, gold, xxxiii. abs. 23. 

— Fermin incline, xxxiii. 223-224 ; dia- 
gram, 223. 

San Juan, Colorado, mining region, 

xxxiii. abs. 63-64. 

de las Abadesas,blue marls, xxx vi. 38. 

, coal-field, xxxvi. 33, 34- 

36, 37 ; section, 40. 
, upper red beds, xxxvi. 38. 

— Miguel and Begona iron-mines, xxxiii. 
214 ; section, 235. 

— Pietro, manganese -deposit, xxxiv. 
145-158 ; plates xx.-xxiii. 

, rocks, xxxiv. 159-160. 

Sanchez Y Massia, J., quoted, xxxii. 

abs. 50. 
— , wind-furnace, xxxiii. abs. 46. 
Sand, V. 44, 46, 48, 49, 61, 53, 54, 

154 ; section, 59. 
— , sinking through, v. 148 et seq. ; xxxii. 

abs. 51. 

— cartridges, xxxviii. abs. 7. 

— rock. Hoi well, xxxv. 122. 
Sandberger, Fr., quoted, xxxv. abs. 

3. 
Sanderson, Fkances, quoted, viii. 74. 
Sanderson, R. B. ii. 75-76, 77, 94-96. 
— , Newcastle ivcUer supply, xxiv. 54, 66- 

59. 
— , statical and dynamical pressure in 

lifting sets, xxi. 91-94. 
— , use of air-vessels in pumping-engines 

and their replenishment, xxi. 115-121, 

155-156 ; plates xxvii. -xxix. 
Sandsend, v. 199. 
Sandstone escarpment, India, section, 

xxx. 6. 
Sandstones, iii. 65, 67 ; viii. 27 ; xxii. 

113-116; xxiv. 75, 76; xxxi. 153,154; 

xxxii. 151, 153. 
Sandwich, Earl op, quoted, xxxviii 66. 
Sandy Hook, boiler experiments, xxxii. 

197 ; plate xxviii. 
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Sandycroft battery for crushing gold 

quartz, xxxviiL 175. 
Sangatte shaft, xxxii. 6. 
Sankey Valley viaduct, viii. 59. 
Sann Valley, iv. 63, 66, 90; map, 106. 
Santa Ana coal-mines, xxxiv. abs. 36-37. 

— Fe mines, xxxiv. abs. 60. 

— Rosa, Mexico, coal, xxxii. abs. 84. 
Santesson, B., quoted, xxxiii. abs. 63. 
Saporta, Mabquis db, quoted, xxxiv. 

abs. 16. 
Sardinia, argentiferous lead-ore, xxxviL 

abs. 6. 
— , manganese-ores, analyses, xxxiv. 150. 

— , , descriptive table, xxxiv. 151. 

Sars-Longchamps colliery, compressed- 
air machinery, xxi. 199-218 ; plate 

xxxiii. 
, natural pit, xxiii. 70-71, 96 ; 

sections and plans, 80. 
Sarti, sinkings, xxxviii. 82. 
Sarzana coal-field, xxxiii. abs. 28. 
Sattel coal-seam, xxvii. 192. 
Sault Ste. Marie sandstones, xxiv. 240. 
SAUNDSBsbar-channeler, xxxviii. abs. 20- 

21. 
Saundersfoot, xxiii. 243 ; xxxi. 178. 
Saving machinery, xxvii. 15-16. 
Sawybb, A. R., danger of sparka from 

prickers and stemmers, xxxiii. 6. 
— , mining, Saarbriicken, and structure 

of coal-field, xxviii. 9-67. 
— , notes on Mueseler safety-lamp, xxix^ 

14M44. 
Saxony, artesian wells, xxxviii. abs. 13-14. 
— , Boiler Inspection Society, xxix. 34-35. 
— , Camphauseu shafts, xxxii. abs. 66. 
— , chemical analysis of return air, xxxii. 

abs. 25. 
— , coal-production, vi. 67 ; xxvii. 29, 

34 ; xxxi. abs. 2, 36. 
— , coal- workings, xv. 176. 
— , mines, gas, xxxviii. 67, 69. 
— , work done by fans, xxxii. abs. 21. 
— , Zwickau collieries, xxxii. abs. 41. 
Scaffold, Oaks colliery, xxv. 37-38 ; plate 

xxxvi. 
Scale in boilers, xi. 54, 208-209, 214-215 ; 

xviii. 116 et seg. ; xix. 9 ; xx. 125 et 

seq. 
Scales in ventilation, vii. 19, 39, 49 et 

seq. 

— of maps, XXXV. abs. 10-13. 
Scandinavian bituminous-deposits, xxxv. 

abs. 25. 

— drift, xui. 173. 

Scar limestone, xiii. 186 ; xxiv. 135 ; 

xxv. 231 ; sections, xxv. 238 ; xxxiv. 

130 ; section, 136 ; xxxvii. 12. 
SCHAEFFER, A. G., quoted, xxiv. 124. 
ScHAEFFER, Prof. Chas. A., quoted, 

xxxiii. abs. 62. 
Sohafarzik, Dr. Franz, quoted, xxxiv. 

abs. 32. 
ScHAFFEB pressure-gauge, xi. 29. 



Schanschibff, — , primary single-liquid 

battery safety-lamp, xxxvi. 89-93. 
Schamhorst coal-seam, section, xxviiL 62. 
Schaumberg, section, xxviii. 65. 
— , experiments with coal-dust, xxxiv. 

232. 
ScHELL, Fr., quoted, xxxii. abs. 60. 
Sehenmitz, geology, xxxv. abs. 58. 
ScHBRTEL, A., quoted, xxxvi. abs. 40. 
Sgheureb-Kestnbb, — , quoted, xxxvi. 

abs. 26 ; xxxvii. abs. 86, 87. 
Schiele ventilating fan, xxxi. 241 ; 

xxxviii. 31. 

, Browney colliery, xxviii. 106. 

, Rotherham, xxx. 279 ; plates 

U.-lii. 

, useful effect, xxvii. 110. 

SOHILLEB, — , gift of maps, etc., xii. 45. 
ScHiNDLER, Gbit. A. H., quoted, xxxi. 

abs. 39 ; xxxiv. abs. 19. 
Schladebach, boring, xxxv. 225-226; 

xxxviii. abs. 1. 
Schlafhauser, workmen's hotels, xxvii. 

188. 
ScHLEMMER, — , quoted, xxxiii. abs. 70. 
Schlichgold, xxxv. 86. 
ScHMiDTMANN, — , quoted, xxx. 101. 
SoHMiTT revolving spiral screen, xxviii. 

183-188, 208-209 ; plates xxxv. -xxxviii 
Schmitt-Manderbach, Adolph, quoted, 

xxxvii. abs. 18. 
ScHMiTZ, E. J., quoted, xxxiv. abs. 23. 
Schneider, Rudolph, quoted, xxxvii. 

abs. 50. 
Sghobttler, R., quoted, xxxiii. abs. 

88. 
Scholarships, xviii. 31. 
Schonebeck boring, xxx. 86-87. 
Schonbom mine, gas, xxxviii. 64. 
ScHONDORFF, Dr. — , quotod, xxxviii. 

abs. 4, 38, 41. 
Schonstein, iv. 76, 81, 91. 
Schools, mining, ii. 48 ; xxi. 27-30 ; 

xxviii. 32-35 ; xxxi. abs. 12, 13 ; xxxvi. 

abs. 52 ; xxxviii. abs. 32. 
School of mines, Li^ge, xxxiii. abs. 80. 
Schooner Pond, Nova Scotia, xxiv. 176, 

177, 182, 197. 

colliery, xix. 144 ; xxiv. 204. 

ScHRAM drills, xxxi. abs. 45, 46, 47. 
ScHROETER, — , quoted, xxxiii. abs. 88. 
ScHUCKERT dynamo, xxxiv. 13. 
Schuckmann coal-seam, xxvii. 190; 

section, xxviii. 56. 
ScHULZ, Prof. W., quoted, xxxiv. abs. 

5 ; xxxviii. abs. 65. 
Schuylkill collieries, U.S.A., xiii. 32. 

— district, U.S.A., iv. 130-131 ; xiii. 26, 
32-34. 

Schwabweiler,petroleum-deposits, xxxiv. 

abs. 67. 
Schwalbach coal-seam, xxviii. 24; 

sections, 56, 65. 
Schwebender pfeilerbau, xxviii. 38. 

— strebbau, xxviii. 39. 
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Science and Art Department, South 
Kensington, quoted, xvii. 97, 100. 

, technical education scheme, 

xix. 188-189. 

Scientific and statistical compilations, ix. 
240, 242, 245. 

— education committee appointed, xix. 
40. 

Scot Lane colliery, Wigan, Lancashire, 
compressed-air machinery, xxi. 203- 
205. 

:-, — , — , endless-rope, xvii app. 

i. 141. 

Scotch cannel, ttaAes evolved, xxvi. 35. 

— ports, casualties in coal cargoes, xxv. 
135-136. 

— railways, ix. 69. 
Scotland, basalt, xxiii. 160-161. 

— , carboniferous formation, xx. 131-157 ; 

lower carboniferous formation, xxi. 

264 ; plate xxxv. 
— , coal-measures, xi. 136. 
— , coal produced, x. 66. 
— , — shipped from, x, 68. 
Scott, Andrew, technical edncatiotiy xvii. 

103. 
Scott, G. F. quoted, xxxiv. abs. 18. 
Scott, Capt. H. C, spontaneous com- 

hmtion of coal ^ xxv. 116 et seq., 187. 
Scott, T. E., quoted, xxi. 270. 
Scram or shale, xxxii. 322. 
Scranton, U.S.A., xiii. 26; sections, 

35-37. 
Screened coals, xxviii. 207. 

for boilers, xxix. 99. 

Screening, xxiii. 221. 

— and IcMbding coals. Hick, xxi. 295-298 ; 
plates xlvii.-xlviii. 

— coal, xiii. 27, 28 ; xv. 205 ; xxxiii. 
157 ; xxxv. 236. 

— — , Eeumaux method, xxvi. 139-142 ; 
plate xxi. 

, Warora colliery, xxxviii. 106-107. 

— leskd-ore, xxviL 19-20. 
Screens, revolving, xxxiii. abs. 93. 
Scremerston, ix. 188, 189, 190, 212; 

xxiii. 41. 
— , synopsis of strata, xxxvii. 13. 

— coal-field, xi. 104, 105, 116, 117, 133. 

— colliery, ix. 204, 214-216, 220-222. 
, longwall, xvii. 1 10. 

— main coal seam, ix. 204, 214-216, 218, 
224 ; xxiii. 43 ; xxxvii. 13, 19. 

Screw clip, Jackson, xxviii. 244-246 ; 
plate xli. 

— clutch, for attaching tubs, xxix. 73-74. 

— coUiers, xv. 247, 258-259. 
Screw-steamers, introduction of, xii. 194. 
Scroll-drums, xx. 211-212, 213 et seq.; 

plate Ixi. ; xxi. 85-90, 219 ; plates 

xxiii. -xxiv.; xxv. 201, 209. 

, weight ofi xxiii. 36 et seq, 

ScuDDER, Sam. H., quoted, xxxiv. abs. 

65. 
Scum collector, xxix. 54. 



Scum pipes, xi. 64. 
Sea, Africa, interior, xxxiii. abs. 73. 
— , loss of life at, xxviii. 200. 
Sea Coal Bay, xix. 163. 
Seaham, ii. 117-118. 

— and Seaton winning, v. 117. 

collieries, xv. 243. 

, plant, ixxvi. 211-212. 

, section, xiii. 106. 

— colliery, barometer observations dur- 
ing sealing up of Maudlin seam, xxxii. 
2^-316 ; plates xxx.-xxxi. 

— — , chain counter-balance, xx. 209- 
210 ; plate Ix. 

— — , Daglish lubricators, xxv. 217; 
plate Ix. 

, engine-plane, xvi. 55-56; plate 

xiii. 

, explosion, xxxii. abs. 6. 

, faulting, xxxviii. 202. 

, Fleuss apparatus, xxxi. 202. 

, sections, xxxvii. plates xxxviii.- 

xxxix. 
, tail-rope system, xvii. app. i. 13- 

22 ; plates ii. -iii. ; x viii. 79. 
, ventilation, xiii. 51 ; xvi. 51. 

— Harbour, x. 55 ; xv. 228, 234. 
, meeting at, xvii. 95-104. 

— winning, i. 25 ; v. 57, 117-129. 
, feeders of water, v. 151 et seq.; 

xu. 21, 23. 
Seam rips, cause of, xviii. 82. 
in boilers, xx. 56 et seq,y 122 ; plate 

xxix. 
Seaton Bum colliery, boiler explosion, 

vui. 86 ; xi. 27-56, 207, 214 ; diagrams 

facing 27, 28, 49; xxxii. 192; plate xxv. 
, pillar working, ix. 27-28 ; plan 

facing 27. 

— Carew, boring, xxxviii. 21-26. 
, lias, X. 201. 

— colliery, xiii. 206 ; sections, 206, 209. 
, heat given oflf from workings, 249, 

250. 
, meteorological observations, vii. 

205-207. 

, method of working, vii. 69. 

, sinking, xii. 21. 

, ventilation, xvii. 28. 

, — experiments, i. 79-81 ; vii. 208 

et .seq, 

— Delaval collieries, viii. 24, 25, 26 ; 
XV. 237, 244, 

, Guibal fan, xxvii. 107. 

, haulage experiments, v. 71, 104. 

, horses, xxxii. 109. 

, plant, XXX vi. 201. 

, pumping, xvi. 112. 

, steam-haulage experiments, v. 

71-74, 104. 

, steam jets, i. 57, 90. 

, tail-rope system, xv. 90, 91 ; 

xvii. app. i. 23-31 ; plates iv.-v. 

— ironworks, xxxiv. 89, 90, 91. 
Seatin^s of boilers, xxix. 92-99 ; plate xii. 
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Second limestone, xxviii. 113, 114, 126, 
129, 130; sections, 156; xxxiv. 126, 
128 ; sections, 136. 

Secondary batteries, xxxiv. 60-62. 

, electric safety-lamps, xxxviii. 18. 

— iron-ores, France, xxv. 59-78 ; plates 
xxxix.-xl. 

— rocks, England, iron-ores, xxxv. 103- 
157 ; plates x.-xxii. 

Secrecy of examinations, xxiv. 39-44, 45. 

Secretary, appointment of, i. 2 ; ii. 256 ; 
ix. 66-67, 232-233, 252-253 ; xi. 6; xu. 
145-147; xvi. 23, 101, 128. 

Sections, coal-field, proposals for, ii. 186- 
188. 

— , East Somerset and (Gloucester coal- 
field, ii. 253. 

— , Lake Superior, xxiv. 248. 

— , Lundhill colliery, v. 231-233. 

— , mines, ii. 240-243. 

— , pits and machinery, v. 43. 

— , quicksand, v. 59. 

— , seams, iv. 106 ; v. 29, 31. 

--, Silver Islet mine, xxiv. 248. 

-, strata, v. 177, 179, 180, 185-186, 
189, 191, 192, 193, 194, 195-197, 198, 
199, 200, 201-202, 203, 204-205, 206, 
218. 

— , Wallsend, v. 136. 

— , Watson collection, xxii. 134-135. 

— and borings, cost of publication, xxvii. 
141. 

Secimdus dyke, xxviii. 21. 

Securite, xxxvi. 79-86, 121. 

— , experiments, xxxviii. abs. 57, 64. 

Sedgetield boring, xxv. 235. 

Sedgwick, Prof. — , quoted, xix. 102- 

103 ; xxxiii. 165, 169 ; xxxvii. 9. 
Sediment-collectors, for boilers, xi. 54,55 ; 

diagram facing 54. 
Seed, W., quoted, xxxv. abs. 59. 
Seeland, Ferd., quoted, xxxvii. abs. 61. 
Seend, Wiltshire, iron-ore deposits, 

xxxv. 143-145. 

— , — , , analysis, xxxv. 144. 

— , — , , geological map, xxxv. 

145 ; section, xxxv. 145. 

— , — , , output, 145. 

Seghill colliery, viii. 26, 27. 

, Butcher mechanical stoker, xxvii. 

208, 211. 

railway, xv. 238. 

Segre river, xxxvi. 33, 39. 

Sehafhautl, — , quoted, iii. 23. 

Seine, canalisation, xxxii. abs. 11. 

— , navigation, vi. 107. 

Seismic movements and issues of gcus, 

xxxvi. 43, abs. 43. 
Seismographic map, Western Europe, 

xxxiii. 182. 
Seismographs, xxxvii. 55-56, 58-65. 
Seismological instruments, xxxiv. 168, 

169, 171. 

, report on, xxxvii. 58-64. 

Seismometer, xxxiv. abs. 65. 



Seismoscope, improved form, xxxvii. 

101-113; plate xxi. 
— , meaning of, xxxvii. 66. 
— , Palmieri, xxxvii. 64. 
Sbjournbt, quoted, xxxvii. abs. 31. 
Selbach, Cf., inclination of Gustav 

Adolph borehole, xxix* 189-190. 
Selby," bascule bridge, xxii. 71. 
Sblby, Sir G., quoted, xxxvii. 9, 23. 
Selenite, xxx. 57, 58. 
Selenitic plaster, xxiv. 152-154. 
Self-acting alarm, boilers, iv. 40. 
blast-furnaces, xx. 166-167. 

— — hydraulic coal-cutting machine, 
xiv. 83-89, Il6et8eq.y 135; plate IxxiL 

inclines, xxxv. 189 ; abs. 64. 

plane, John Liddell, iii. 261-262, 

270-274. 

planes, ix. 25 ; x. 38, 39, 156. 

rope fastener, xxxii. abs. 65. 

variable expansion winding-engine, 

xxvi. 109-117 ; plates xiii.-xvii. 

water tank, xxxvii. abs. 54. 

Self extinguishing safety-lamps, xi. 159- 

161; xii. 43; xvi. 5. 

— feeding apparatus for boiler furnaces, 
xviii. 108 et seq.; plate xxxv. 

— lubricating machine, xxv. 221 ; plate 
Ixix. 

~ registering thermometers, xxxi. 68. 

Selivrea coal, iii. 54. 

Selston colliery, Guibal ventilator, xix. 

228. 
Sblwin-Ibbetson, Sir H., letter, xxiv. 

39. 
Selwyn, --, quoted, xxvii. 213, 237; 

xxxi. 155, abs. 42. 
Semarks, — , quoted, xxix. 13. 
Semet coke-oven, xxxiii. abs. 66. 
Semmering pass, iv. 92-94. 
Senhouse, high band coal-seam, section, 

xxxii. 331 ; xxxiii. 130, 131, 140, 141, 

143, 146, 146. 
Sennevy-le-Bas iron-ore, analysis, xxv. 

76. 
Seo de Urgel, coal, analyses, xxxvi. 36. 

, coal-field, xxxiii. abs. 35. 

, coal-measures, xxxvL 33, 34, 

36. 
Separate ventilation, xxxi. abs. 31-34. 
Sequachee valley, Tennesse, xxxv. abs. 8. 
Ser, L., quoted, xxxiii. abs. 66. 
— , ventilating fans, xxxiii. abs. 67; 

xxxvi. abs. 1-3 ; xxxvii. abs. 32. 
Seraing collieries, iron-cribs, xxxv. abs. 

51. 
Serampore, xxx. 8, 10, 12, 18 ; sections, 

25. 
Series dynamo, xxxiv. 20-21. 
Serra San Bnmo coal-field, Calabria, 

xxxiv. abs. 63. 
Servia, coal, xxxviii. abs. 64. 
^, geology, xxxv. abs. 66. 

— , mines, xxxvii. abs. 10. 
Service reservoir, xxviii. 177-178. 
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Sbbvibb, — , quoted, xxxvii. aba. 72. 
Settling ponds, ore and coal-washing, 

xxxviii. aba. 12-13. 
Settlingstones, xxiv. 137, 147. 
— , Cornish pumping-engine, xxi. 59-66, 

91-103 ; plates x.-xii. 

— lead-mines, xxvii. 22. 

Seven feet coal-seam, sections, xi. 76, 78 ; 

xxxiii. 151, 156, 160 ; sections, 162. 
high main coal, ii. 142, 214. 

— quarter coal, xxxvii. 7, 15. 
Seventh limestone, xxxiv. 127, 130, 131 ; 

sections, 136. 
Seventy fathom pit, Redesdale, section, 

xi. 108-110. 

seam, xxxvii. 7. 

Severn timnel, xxxv. 228, 229. 
Sewingshields, section, to Cartsbog 

colliery, xviii. plate xliii. 
Sbymoub, Martin, quoted, xii. 20. 
Shabandowan gold-lodes, xxiv. 247, 248. 
Shaft borings, review, xxxii. abs. 76-78. 

— sinking, xxxv. 226-227; xxxviii. abs. 3. 

, by compressed-air, xxxvi, abs. 35. 

Shafts, iv, 304. 

— , Belgium, regulations, xxxiv. 266-267. 
— , coffering, to keep back water, xxvi. 

3-11 ; plates i.-iii. 
— , damaged, xii. 6, 26. 
— , danger of working too near, vii. 25. 
— , deepening of, xxxvii. abs. 58. 
— , douDle, xii. 4. 
— , form of, xxxiv. abs. 8. 
— , measuring depths of, xxxii. abs. 57. 
— , pressure of air in, i. 87. 
— , resistance of air in, iii. 332. 
— , strenfi;th of tubbing, ix. 175. 
— , upcast, iii. 362 ; iv. 15 et seq., 147- 

189 ; vi. 143 ; viii. 179-180 ; xi. 19-26 ; 

xu. 25 ; xiii. 63-56. 
— , — , and their heated air-currents, xiii. 

53. 
— , walling, xxxvii. abs. 71. 
Shag Point, New Zealand, coal, analysis, 

xxxv. 202. 

— — , — — , coal-seams, xxxv. 201- 
202. 

Shale, vui. 26, 27. 

— in basalt, xxvi. 123, i:4, 126. 
Shaly coal-seam, xxiv. 193. 
Shamokin coal, iv. 130. 

Shape of blast-furnace, xiii. 135. 
Sharp, Sir Cuthbert, quoted, xix. 180. 
Sharp and Young safety-lamp, xvii. 40. 
Sharps, S., quoted, xxxv. 137, 149, 151. 
Sharples, S. p., quoted, xxxiii. abs. 1*5. 
Shaw, John, a new form of marine 

boiler, xxvi. 93-97, 98 et seq. ; plates 

xi.-xii. ; xxvii. 9. 
Shaw, Savillb, Pieler .spirit-lamp ^ 

xxxviii. 182. 
— , quoted, xxxvii. 212, 248, i»56. 
Shaw, xxxiv. 133, 134 ; section, 136. 
Shaw mine signalling apparatus, xxxvii. 

abs. 72-73. 



Shbafer, p. W., quoted, xxxviiL abs. 5. 
Sheave, winding by, xxxiii. abs. 9-10. 
Sheba Hill, Transvaal, xxxviii. 172; 
plate ix. 

— lode, xxxviii. 172 et seq. ; plate ix. 
Sheffield district, coal conveyance, x. 123. 
, longwall, xvi. 109-110. 

— 1875 meeting, xxv. 12. 

— gasworks, xxxv. 239. 
Shell, Prudhoe colliery, xii. 33. 

— ore, xiv. 20, 21. 

Shells, dynamite, Abel, xxxii. 67. 
Shepherd's Gap, section, xxvii. 79. 
Sherbrooke, Nova Scotia, xxxi. 169, 168. 
Sheriff pit, xxxu. 44, 46, 48; xxxv. 126, 

126; section, 145. 

, iron-ore, analysis, xxxv. 126. 

Sheriff's drift, vi. 189, 191, 194. 

seam, xix. 194. 

Shething air, vii. 31 et seq, 

Shevill, Wm., quoted, xi. 32, 34. 

Shibdon pit, ii. 270. 

Shield, Wm. P., quoted, xv. 279, 280. 

Shield-on -the -Wall, section to Stublick, 

xviii. plate xliv. 
Shield Row coal-seam, xxxvii. 6. 
, plan of workings, xxx. plate 

ix. 
Shilbottle beds, xi. 129. 

— coal-seam, xxiii. 42 ; xxxiii. 71. 

— hill head coal, xxxvii. 13, 18. 

— main coal, xxxvii. 13. 

— shaft, xxvii. 300. 

— thin seam, v. 6. 

— townhead coal, xxxvii. 13. 
Shilburn haugh coal-seam, sections, xi. 

105, 112; xxxvii. 12. 

Shildon Lodge colliery, Calow safety- 
cage, XV. 108-111 ; xvi. 24, 28, 29. 

, low main seam, viii. 93. 

, main seam, viii. 88. 

, pillar working, plan, facing 

viii. 93, 94. 

Shinn, Wm. p., quoted, xxxii. abs. 33. 

Shipley collieries, coal getting, xxxiii. 
13 e^ seq, 

, longwall, X. 124-126, 139 ; plans, 

facing 125, 126. 

Shipment of coal, Harnes, xxvii. 274-275. 

pig-iron, v. 222-223. 

Shipperdson, Edw., donation from, i. 7. 

Shipping ami con ve sing coal, iv. 69. 

— facilities, xxiv. 186-188, 195, 199 etsef/, 

— statistics, Bilbao, xxxiii. 232. 
Ships, iron, xxix. 183. 

Shire Moor colliery, coal-screening, xxv. 

261-262; plate Ixx vii. 

, gunpowder accident, xxxiii. 4. 

Shireoaks colliery, Anker lubricator, 

xxv. 218 ; plate Ixi. 
, endless-rope, xvii. app. i. 96-106 ; 

plates xxxvii. -xl. 

, Fowler clip-pulley, xvi. 106. 

, Swete electric safety-lamp, 

xxxviii. 17 e/ seq. 
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Shireoaks colliery, top hard coal-seam, x. 

118, 162. 
Sholl pneumatic stamps, xxx. 138. 
Shoreswood colliery, ix. 205, 208, 209, 

216, 218. 
Short, J., quoted, xi. 147. 
Short, Dr. T., quoted, xxxviii. 60. 
Short, Thos. W., quoted, xv. 172-173. 
Short, Wm., evidence on boiler explo- 
sion, iv. 45. 
Shot firing, improvements, xxxvii. abs. 

28-29. 
, Lamag^re system, xxxviL abs. 

72. 
, • Lauer friction-match system, 

xxvii. abs. 46. 

, system of, xxxviii. abs. 62-63, 66. 

, Warora, xxxviii. 122-123. 

and safety-lamps, xxiv. 63-70, 

168-172. 

in fiery mines, xxxvii. abs. 30. 

Shotley Bridge, ironstone, xiii. 112, 119, 

122, 124. 

, mineral wax, xii. 206. 

Shots, blown-out, mechanical efifects on 

ventilation, xxvL 101-107. 

— in connexion with coal-dust experi- 
ments, xxxiv. 199 et seq., 297 et seq, 

Shotton, coal, analysis, iiL 23. 

— colliery, iu. 21 ; xv. 239. 

, horses, xxxii. 107. 

, section, xiii. 106. 

, shafts damaged by furnace gases, 

xii. 25. 

, pits, xxvi. 46. 

winning, v. 67. 

Shrinkage of paper, xxxiv. 175-181 ; 

plates XXV. -xxxiv.; xxxv. 44-47. 
Shubenacadie river, xxx. 58. 
Shuniah mine. Lake Superior, xxiv. 244. 
Shunt dynamo, xxxiv. 21-22. 
Shutt, E. T., quoted, xxxvii. abs. 37. 
Shutter, Cooke ventilator, xxvii. 101. 
— , Guibal fan, xiv. 76-77 ; xvi. 7-9 ; 

xix. 2. 

— , , best position, xviii. 137. 

Siamese tin smelting furnace, xxxvi. 

abs. 5. 
Siberia, east, geology, xxxvi. abs. 8. 
— , eold washing, xxiv. 17. 
Sicily, north-east, minerals, xxxiii. abs. 

14. 
— , sulphur mines, xxxviii. abs. 50-63. 
Sidebotham lubricator, xxv. 223. 
Siebenblirgen, xxxv. 81. 
Siemens, Dr. C. W., quoted, xxviii. 179. 
Siemens & Halskb, electrically driven 

incline, xxxvii. abs. 80. 
Siemens dynamo, xxxiv. 10-12 ; plate ii. 
— , alternating-current xxxiv. 18 ; 

plate i. 

— gas-producers, XX. 180; plate 1.; xxiii. 
113; xxxv. 237. 

— pendulum electric lamps, xxxiv. 28- 
29 ; plate vii. 



Siembns-Mabtin steel, process, xxxiv. 
abs. 10-11. 

, strength tests, xxxiiL 63-64, 65. 

Sierra de Gador lead-ores, xxxiii. abs. 37. 

— Nevada, U.S.A., auriferous gravels, 
xxxv. abs. 41. 

Signal indicator, Ramsey and Cooke, xix. 

21-26, 98 ; plates vii.-viii. 
Signalling apparatus for mines, Shaw, 

xxxvii. abs. 72-73. 

— in mines, xxxviii 44-45. 

Signals on undergroimd engine-planes, 

xxiv. 165-167. 
Silecroft, xxxi. 218. 
Silesia, coal-dust, experiments with, 

xxxiv. 232. 
— , lower, coal-mining, xxxviii. abs. 17-18. 
— , upper, boulders m coal, xxxvii. abs. 

62. 
— , — , coal-mines, xxviL 190-192. 
Silesian Boiler Inspection Society, 

xxix. 33. 
Silicate cotton, xxix. 13-14 ; xxx 77 

et 8eq.; xxxii. 35 et seq.y 175, 176-177. 
Siliceous clays, xxv. 82, 87. 
Silicon in iron, viii. 124. 
Silivria, Anatolia, iii. 68, 73. 
Silkstone coal-seam, xvii. 43, 81 ; xxxv. 

227. 

, sections, xxv. 14, 15, 22. 

, Straflford main colliery, xxv. 

23-27, 104-106; plates ii.- v. 
Silksworth colliery, plant, xxxvi. 209-210. 

— — , winding-engine, xxiv. 260-261 ; 
xxv. 202-205 ; plates liL-liv. ; xxvi. 64. 

— — , — — with expansion gearing, 
xxix. 3. 

SiLLiMAN, Dr. B., quoted, xxxiiL abs. 

24, 49. 
SiLLiMAN, J. M., quoted, xxxvii. abs. 5. 
SiLLiMAN, JUN., Prof. — , quoted, vi. 30. 
Sill or thill, xxxii. 322. 
Sills Burn, xxviii. 6. 
Silurian clay slates, xxx. 121. 

— formation, xi. 66, 119, 120-121, 122, 
125-126, 129-131; xii. 89; xiii. 43; 
xxiii. 206 ; xxvi. 76, 77, 80-82, 84, 85. 

Silver, Arizona, xxxiii. abs. 22. 

— and iron, Mexico, xxxiv. abs. 25. 
Silver-amalgamation, xxxiii. abs. 69. 

— extraction from lead, xiii. 197. 

- from galena, xxvii. 137, 138, 139. 

— Harbour mine, Lake Superior, xxiv. 
244. 

— Islet mine. Lake Superior, xxiv. 241- 
243. 

, , gas, xxxviii. 65. 

— Lake locations. Lake Superior, xxiv. 
245-247. 

Silver-lead deposits, Nevada, xxxiv. abs. 

31. 
Silver-mines, Marienberg, xxxvi. abs. 37. 

, Oburo, Bolivia, xxxvi. abs. 51. 

, Saxony, hydraulic machinery, 

xxxiii. abs. 79. 
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Silver-ore, xix. 82; xxiv. 241, 242, 243, 
244, 245, 248 ; xxv. 83-84 ; xxxvi. aba. 
41. 

, Andes, xxxiii. abs. 27. 

, annual production, xxi. 186, 196. 

— — deposits, characteristics, xxxvii. 
abs. 20. 

Silver production, U.S. A., xxxiii. abs. Gl. 
, Utah, xxxi. abs. 40. 

— sandstone district, Utah, xxxi. abs. 
40. 

SiLVBBDALE IrON COMPANY, ii. 237-238 ; 

section, 240-241. 
SiMMEBSBACH, F., quotcd, xxxviii. abs. 

4. 
SiMMONDS, Edw., Lundhill coUiery 

explosion^ v. 238. 
Simonbum pit, Elsecar colliery, ventil- 
ating fan, xi. 92, 98 ; xii. 27. 
Simon-Carve coke-ovens, xxxv. 2:^7. 
SiMONDS universal metal-rolling machine, 

xxxviii. abs. 48. 
Simonside grits, xxiii. 44. 
Simonwood pit, Elsecar, ventilating fan, 

xi. 89, 91 ; diagrams, facing 90, 91, 92. 
Simplon tunnel, xxxi. abs. 44 ; xxxv. 229. 
Simpson, — , quoted, xxi. 43-44. 
Simpson, F. R., correlation of cocU-seatns^ 

Northern England, xxxvii. 126. 
Simpson, Gso., mineral excavating 

machinery, xx. 159-162 ; plates xxxvi. - 

xli. 
— , quoted, xii. 176. 
Simpson, Jas., quoted, xxi. 164. 
Simpson, J. B., adi-untagts of mechanical 

ventila^iony xix. 236. 
— , a{ie of coal-formations, xi. 140-141. 
— , Aitken coke-ovens, xxix. 196-197. 
— , alteration of bye-laws, xxxviii. 186. 
— , boring against wa4£r in coal-mines, 

xix. 176, 176. 
— , Calow safety-cage, xvi. 2B, 27. 
— , dassificaiion of carboniferaws rocks, 

xxv. 236. 
— , condition of mining industries, Prussia, 

xxvii. 25-66, 294, 296. 
— , Cornish pumping -engine, Settlingstones, 

xxi. 65. 
— , correlalion of coal-seam^, Northern 

England, xxxvii. 23, 124 et seq. 
— , counterbalancing wiiuling -engines, xxv. 

210, 211. 
— , Cuml)€r/and coal -Jf eld, xxxiii. 126-127, 

142, 143. 
— , detection of inflammable gases, xxvii. 

294. 
— , diamond rock-boring, xxx. 101-102 et 

seq, 
— , direct-acting.pumping-engine, Towne- 

ley colliery, xv. 140, 142, 156161, 

296,298-299. 
— , drift in coal-measures, xiii. 158. 
— , duty of Cornish and other pumping- 

engines, xix. 201-218, 219-220; plate 

xli 



Simpson, J. B., engines in British mer- 
cantile marine, xxiv. 124 et seq, 

— , examinations, xxiv. 43. 

— , gas, Strafford Main colliery, xxv. 105, 
106. 

— , OuibalventUalor, Frameries, xvi. 7, 10. 

— , Ilaswell mechanical coal-getter, xxxiii. 
69. 

— , improved form of aeismoacope, xxxvii. 
112. 

— , inclination of boreholes, xxix. 190- 
191, 192. 

— , lightning in pit, Tanfidd Moor, xxx. 
42. 

— , long wall working. East Ifetton, xxv. 
259. 

— , mineraflrestone, xxiv. 154. 

- , mining lecturer, xxix. 102-103. 

— , natural pits, Belgium, xxiii. 67-74, 

77, 102-}04. 
— , over-mnding, xxix. 188. 
— , PennAylvanian coal-7neasures, xxvi. 

44, 45-46, 47. 
— , quoted, xii. 208 ; xxi. 66 ; xxxi. 41, 

42 ; xxxvii. 4, 91 ; xxxviii. 39. 
— , Russian coal-fields, xxiv. 3-18, 21-22, 

150, 161. 
~, safety-cages, xv. 114, 115. 
-, safetn-lamps, xii. 75-76. 
— , spontaneous combiistion of coal, xxv. 

188. 
~, statical and dt/namical pressure in 

lifting sets, xxi. 64-65. 
— , steam boilers, xx. 62-63. 
— , Stephenson centenary, xxx. 134. 
— , strength of wrought iron in cotn- 

pression, xxix. 186. 
— , sunlight dectric safety-lamp, xxxvii. 

114. 

- , Tkiboulli coal-fldd, xxxvii. 99, 100. 
— , valuation of mines, xxiii. 156-167, 168. 
— , variations in faulting of coal, xxxviii. 

62-53, 66, 56. 
— , vnnning of high main coal, Oosforth, 

xxxviii. 201, 202. 
Simpson, J. S., (umberland coal-fidd, 

xxxiii. 126. 
Simpson, Martin, letter on Rosedale 

ironstone, viii. 4. 
Simpson, Robt., Hetton colliery explosion, 

ix, 107. 
— , quoted, iv. 89 ; xxxvi. 48. 
Simpson and Hurd coal-getting and 

air-compressing machinery, xxiii. 107- 

112 ; plates xxviii. -xxxiii. 
Simultaneous deposition of coal, viii. 187- 

188. 
Sinclair, Edw., ii. 6, 66-56, 77-78, 81, 

82, 99. 
-, first secretary, i. 2, 256, 263. 
— , hatchettine, ii. 102. 
— , Hetton colliery explosion, ix. 127. 

- , letter on hematite specimen, v. 10. 

- , quoted, iii. 259 ; xviii. 20. 
— , retired, ii 249. 

U 
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Singareni, coal, xxxviii. 158-159, 169. 
Single and double-road stalls, xxiii 220, 
256. 

— beam condensing and non-condensing 
engines, xix. 210-211, 212; plates 
xxxviiL-xxxix. 

— cylinder pumping-engines, xxiii. 3 et 
seq. ; plates iv., v., and viii. 

— post limestone, xxvii. 85. 

— road stall, xxxi. 181 ; plan, 195. 

— rope planes, xvii. app. i. 169. 

— stall working, xxxi. 18 ; plate vi. 
SiNioAGLiA, Fr., quoted, xxxiL abs. 

54. 
Sinkfall, section, xxxi. 237. 
Sinking, v. 45-46, 48-54, 123-126 ; x. 11- 

12; xii. 179-180; xvi. 18-20; xxxi. 

138-139. 
— , Kind-Chaudron system, xx. 187-202 ; 

plates liiL-lvi. 
— , Poetsch system, xxxvii. abs. 39-40. 
— , rapid, xxix. 243-247; plates xlvii.- 

xlviii. 

— and mining, patents, xvii. app. ii. 24- 
29 ; plate iii. ; xviii. app. 5 ; xix. app. 
iii. 41 ; xx. app. ii. 10 ; xxi. app. 
ii. 10 ; xxii. app. ii. 10-12 ; xxiii. app. 
ii 11-13 ; xxiy. app. ii. 10-12 ; xxv. 
app. ii 10-12. 

— appliances, xxiii. 234. 

— set with windbore protector and sue- 
tion resnlator, xxx. 49-52 ; plate xi. 

— through magnesian limestone, Seaham 
and Seaton winning, v. 117-129. 

— — quicksands by compressed air, 
xxxvi. abs. 35. 

running sands, xxxii. abs. 51-52. 

sand, Ryhope, v. 148 et seq. 

water-bearing strata, xxxiii. abs. 94; 

xxxviii. abs. 3, 29-30. 

— ventilators, xxvii. 56. 
Sinkings, Castle Eden, xi. 12, 13. 
— , Durham coal-field, xiu. 106-107. 
— , Harton, xi. 14, 15. 

— , Ida shaft, Hohndorf, xxxiii. abs. 5. 
— , Lumpsey mines, xxxL 1, 111-114; 

plates xvi. -XX. 
— , South Wingate or Hartbushes, xi. 16- 

17. 
— , Warora, cost, xxxviii. 92-93. 

— and borings, proposed record, xiv. 
8,27. 

Sirius, steamer, xviii. 49. 

— boring, near Crefield, xxix. 69. 
SissoN, W., quoted, xxiv. 124. 
Siston Hill, section, xxvii. 97. 

Six feet band coal-seam, sections, xxxii. 

323, 348, 350. 

coal-seam, Cardiff, xiv. 55. 

, sections, xi. 76, 78. 

— quarter band coal-seam, xxxiii. 122, 
123, 126, 135, 137, 139, 148. 

coal-seam, ii. 275 ; sections, xxxii. 

324, 326, 363; xxxiv. 131-132, 135; 
xxxviu. 6, 7, 126, 151, 152. 



Six yard limestone, xxxiii. 71 ; xxxvii 

13, 18. 
Sixteenth century, coal-mining, xv. 182- 

186. 
Sixth limestone, xxviii. 113, 114, 126, 

129, 134; sections, 155; xxxiv. 127, 

130 ; sections, 136. 
SjdGBEN, A., quoted, xxxiii abs. 48. 
SjOg&bn, Db. Hj., quoted, xxxvii abs. 

36,58. 
Skelton, xiii. 127, 130. 
— , ventilating fans, xxvi 155 e^ 8eq, 

— Park mine, plant, xxxi 1, 105-111 
plates xiii -XV. 

Skey, Wm., quoted, xxxii. abs. 84 

xxxiv. abs. 19. 
Skiddaw slate, xxviii 111-112, 120-122 

sections, 155 ; xxxi 212, 235 ; sections, 

237 ; xxxiv. 127 ; sections, 137. 

, analysis, xxviii. 112. 

Skidgate, Queen Charlotte Island, coal, 

analysis, xxvii. 241. 
Skidmore coal-seam, xiii. 38. 
Skinningrove mines, v. 184-185; xxxv. 

116; section, 14.5. 
Skips, South Staffordshire mines, x. 28- 

•J9. 
Slaff, xiu. 131, 132, 140, 145. 
— , oasic, as manure, xxxvii. abs. 31. 
— , Huelva, analysis, xxxvii. 33. 

— cement, xxxv. abs. 20. 

— coal-seam, xxxvii 15. 

— wool, xxix. 13-14 ; xxxi 77 et seq. 
Slainsfield dyke, ix. 192, 194. 
Slapewath mine, xxxv. 116, 117 ; section, 

145. 
Slate coal-seam, xxxiii 151, 156, 157, 
158 ; sections, 162. 

— mining. Angers, xxxii. abs. 45-46. 
— picker, mechanical, xxxviii. abs. 20. 
Slates, xxv. 84, 89. 

Slaty band coal-seam, section, xxxii 

335 ; xxxiii. 133. 
Sledge skips, x. 28-29. 
Sledges for hauling coal, iii. 245-246. 
Sleds, xxvii. 96. 
Sleepers, Legrand, xvii. 32. 
— , life, limed and unlimed, xii 39. 
— , — , tarred and untarred, xii 39. 
Slide-piece, Kind-Chaudron borer, xx. 

192. 

— rule, xxxiv. 139 et seq. 

— valve in pumping-engines, xxiii. 8-9 
et seq. 

— valves, xxiv. 108-109. 
Slides, wooden, x. 125. 

Sliding shutter, vanne regulatrice, Gui- 

bal fan, xvi. 7-9. 
Slime, xviii. 177. 
Slip dykes, viii. 104 ; ix. 189 ; xiii. 97. 

in coal-measures, v. 151, 154. 

Slipe skips, x. 28-29. 

Slips or cleavages of seams, xxiii. 216. 

Slitt mine, xxiv. 147. 

— shaft, xxvii. 85 ; section, 299. 
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Sloboda, petroleum, xxxviii. abs. 15-16. 
Slow combustion, xxxvii. 206 et setj. 
Sludge and scum pipes for boilers, xi. 

52-54, 217 ; diagram facing 52. 
Small coal, iv. 283-284, 297. 

— — , agents of spontaneous com- 
bustion, XXV. 119 et seq,, 139. 

act, XV. 227. 

experiments, Key ham, xiv. 63. 

seam, xxiv. 196. 

— tubs, viii. 120-121 ; diagram facing 

» cost, viii. 131. 

Smelting, Bavaria, xxxii. abs. 58. 

— , Germany, xxxii. abs. 61. 

— , gold pyrites, xxxv. 92-93. 

Smeystebs, — , quoted, xxxiv. abs. 14. 

Smilbs, W., quoted, viii. 36, 61, 62. 

Smit, xxxi. 227, 228. 

Smith, — , quoted, ix. 251 ; xxxvii. 224. 

Smith, Albx., federation of mining 
i7istitut€8, xxxvii. 162, 173, 175. 

Smith, Dr. Angus, quoted, xv. 168 ; 
xxix. 174. 

Smith, C. F. Stuart, spontaneous com- 
Imstion of coal, x. 178. 

— , systems of toorking ' the main coal 
seam ot Moira, x. 178. 

— , winning and working of Cinderhill col- 
liery, Nottinghamshire, x. 149-159. 

Smith, Chas., quoted, xxvii. 132. 

Smith, Edw., quoted, xxxviii. 189. 

Smith, Fbreday, safety-cages, x. 92, 93. 

Smith, Fred., safety-cages, x. 95, 96. 

Smith, John, Season Bum hotter ex- 
plosion, xi. 34-35. 

Smith, Nbuson, Broadhent safety-cage, 
xvL 31, 32, 106. 

Smith, SEBASTiAN,lime cartridges, xxxii. 
67. 

— , mining coal by compressed lime, 
xxxiii. 60. 

— , quoted, xxxi. 131. 

Smith, Sydney, steam and water-gauge, 
iv. 42. 

Smith, Thos., Hetton colliery explosion, 
ix. 100-102. 

Smith & Vickers furnace, xviii. 53. 

Smith, Elder & Company, vii. 27. 

Smith's coal, xxvii. 91, 93. 

Smithy coal, France, vi. 78. 

Smock, Jno. C, quoted, xxxiv. abs. 22. 

Smoke condenser, xxxii. abs. 58. 

-- consuming apparatus, xi. 212; xvii. 
63, 66-76. 

— consumption, xxvii. 205 et seq. 

— experiments on steamer Weardale, 
xviii. 105, 106; plates xviii. -xxxiv. 

— intensities, diagram, xiv. plate viii. 

— nuisance, xv. 178. 

— prevention, xviii. 86 et seq.; xix. 51. 

, boiler firing-gear, xxxiii. abs. 7. 

, exhibition, xxxi. 186. 

— question, report of committee, xviii. 
37-39. 



Smoke statistics, xxxi. 191. 
Smokelessness of mixed coals, xiv. 53- 

54, 6263. 
north country coal, relative, xviii. 

45-46, 87 et seq. 
Smooth cannel, xix. 77, 78, 80. 
Smreker, 0., quoted, xxxiii. abs. 86. 
Smyth, Prof. C. Piazzi, quoted, xix. 186. 
— , shrinkage of paper, xxxiv. 176. 
Smyth, Sir Warington, Chanriel tunnel, 

xxxii. 21-22. 
— , daAsificaiion of carboniferous strata, 

xxy. 235-237. 
— , diamond drill, xxiii. 196. 
— , Kind-Chaudron borins system, xx. 

187-199, 200 et seq,; plates liii.-lvi.; 

xxi. 10 et seq. 
— , quoted, v. 217 ; xiii. 3 ; xxvi. 49, 50 ; 

xxvii. 131 ; xxxii. 182 ; xxxv. 241. 
Snailbeach lead-mine, bitumen, xxxviii. 

69. 
Snelus, G. J., quoted, xxxviii. 86, 86, 

165-168. 
Snibston colliery, viii. 72. 
Snowdon, M., quoted, xxxi. 52. 
Soapstone, America, xxxiii. abs. 22. 
Society of Chemical Industry, table, 

xxxvi. 194 ; xxxvii. 156. 
Sockets, testing of, xxxi. abs. 20-21. 
Soda manufacture, xxxv. 233. 
Soekaboemi coal-field, xxxii. abs. 2 ; 

xxxiii. abs. 13. 
Soft dark haematite, xxxi. 228-229. 

, analyses, xxxi. 228. 

- dykes, xxiii. 74. 
Soho, Liverpool, waterworks engine, xxi. 

132-133, 139 et seq. 
Sole, hematite deposits, West Cumber- 
land, xxviii. 126, 128. 
Solid coal, pressure of gas in, xxx. 163- 

260 ; plates xxxix.-xlv. 
Solvay, E., quoted, xxxiii. abs. 18. 
Solway Firth, xxxiii. 130. 
Somain patent-fuel works, xxvii. 256- 

267. 
Somerset, diamond drill, xxiii. 183. 
— , east, coal- field, ii. 251-259. 

— and Gloucestershire, map of parts, ii. 
250. 

— section of Bristol coal-field, x. 1 OS- 
Ill, metseq. 

Somme, France, phosphates, xxxvii. abs. 

31, 70. 
Sommeiller air-compressor, xxvii. 176, 

180, 269, 271-272. 
Somorrostro mines, xxxi. 229, 230. 
, endless-chain railway, xxxvii. 81 

et seq.; plate xx. 
Son canal, xxxii. 153, 154. 
Sonora, Mexico, earthquake, xxxvi. abs. 

44. 
Sooty deposit from steam coals, xiv. 

55. 
Sophie coal-seam, section, xxviii. 67. 
Sops, hematite, xxviii. 221. 
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SoPwiTH, T., appointment of finance 

committee, viii. 178. 

— , secretary, xii. 146-147. 

— , eX'Officio members of council, xiv. 7, 8. 
— , geological survey m^s, viii. 171-172. 
— ; housing ofm^xlels, m/xps, etc., viii. 173. 
— , lead-mining districts, xiv. 9, 10, 11-12, 

13, 14. 
— , , north of England, xiii. 187- 

199. 
— , memoir, xxix. 105-111. 
— , quoted, ii. 188 ; v. 9 ; xiv. 34-35, 43, 

70, 71 ; xviu. 163 ; xxiv. 135. 
— , reports of meetings, viii. 174. 
— , transactioTis of Institute, xii. 148. 
— , Wood memorial hall, xvii. 31. 
SoRBY, — , quoted, xxxv. 117, 149. 
Sorting of anthracites, xxxi. 189. 

— — ore, XXX vii. abs. 64-65. 
SoTTiAUX, A., coal crusher-cleaner, 

xxxv. abs. 68-69 ; xxxvi. abs. 45. 
SouBErRA.N, A., quoted, xxxiii. abs. 14 ; 

xxxv. abs. 54 ; xxxvii. 9. 
Soudan, salt, xxxiv. abs. 51. 
Sound-wave theory, xxiv. 63 et seq,, 168 

tt seq, 
Sound well collieries, xxvii. 95 ; section, 

97. 
Soungoul, Anatolia, iii. 65. 
South Abyssinia, geology, xxxvi. abs. 9. 

— Africa, diamond and gold pro- 
duction, xxxvii. abs. 7. 

— deposits, xxxiii. abs. 41-42, 48. 

— fields, xxxii. abs. 5. 
- mines, xxxv. abs. 17-19. 

, , explosions, xxxviii. 72. 

, gold-fields, xxxviii 171. 
, gold production, xxxvii. abs. 7. 
America, petroleum, xxxvii. abs. 36. 

— Australia, gold, xxxv. abs. 24. 

— Bank ironworks, v. 213. 

— Birtley colliery, xv. 211. 

— Brancepeth colliery, utilization of 
coke-oven gases, xxii. 16 ; plates 
xii. -xiv. 

— Cross vein, xxvii. 18. 

— Durham, carboniferous limestone, 
xxi. 251-270; plates xxxiv. -xii. 

, pillar working, viii. 87-96, 175-177. 

— England, boring in, xxiii. 160. 

— France, concealed coal-field, xxxiv. 
abs. 24. 

, petroleum, xxxv. abs. 27. 

— Hesbd, Nova Scotia, xxiv. 176. 

— — coal-seam, section and analysis, 
xxvii. 225. 

colliery, xix. 147. 

— Hetton colUery, v. 57 ; xv. 234, 236. 
, horses, number and cost, xxxii. 

92-93, 107. 

, plant, xxxvi. 212. 

, underground temperature, xxxi. 

63. 

, ventilation, xii. 85. 

, winning, v. 57. 



South Hetton Company, quoted, iiL 

app. 2. 
South iron hill, Colorado, xxxv. abs. 7. 

— lode group, xxxi. 161 ; section, 173. 

— Mountain, Pennsylvania, copper belt, 
xxxiv. abs. 24. 

— Northumberland, great and four- 
fathom limestones, xxiv. 74, 133-150; 
plates xxxii. -xxxiii. 

, little limestone, xxiv. 73-83 ; 

plates xiv. -XV. 

— Rewah Gondwdna basin, xxxL abs. 
47-48. 

— Russia, coal-field, xxiv. 8-9. 
, salt, xxxiv. abs. 61. 

— Shepherd's Hill, section, vi. 31. 

— Shore, Lake Superior, xxiv. 237. 

— Skelton iron-mine, gas, xxxviiL 71. 

— Staffordshire, working the ten-yard 
seam, x. 183-197. 

coal-field, water pumped, xvL 135- 

136 et seq. 

, underground conveyance of 

coal, etc., X. 25-36, 37-39. 

engineers, xx. 219. 

South Staffordshire and East Wor- 
cestershire Institute of Mining 
Engineers, xxxvii. 158. 

South Tanfield colliery, xv. 237. 

— Tyne colliery, coal- washing apparatus, 
xu. 215. 

— vein, xxvii. 19. 

— Wales, anthracite, xxxi. 175-195 ; 
plates xxix. -xxxii. 

, casualties in coal cargoes from, 

XXV. 135. 

, coal-field, coal-measures, xxiii. 207, 

211. 

, , extent, xxiu. 203-204. 

, , faults, xxiii. 215, 216. 

, , fossils, xxiii. 251-253. 

, , harbours, xxiii. 235-243. 

, , history, xxiii. 197-203. 

, , ironstones, xxiii. 211-215. 

, , iron -works, xxiii. 243-245. 

, ,newerformations^xiii.249-250. 

, ,olderformations,xxiii.204-206. 

^ ,other industries, xxiii. 247. 

,— — , quality of coal, xxiii 216-218. 

, , sections and plans, xxiii. 

plates xlii.-xlvi., map at end of vol. 

, , steel works, xxiii. 246-247. 

, , working, etc., xxiii. 218-235. 

, coal production, xxxi. 180. 

, collieries, horses, iii. 268. 

, proposed meeting, xiii. 217 ; xiv. 

27, 37, 67-69. 

South Wales Institute of Engineers, 
xxiv. 44; xxxvi. 168; tables, 188, 
195 ; xxxvii. 158. 

South Wales Institute of Engineers, 
AND Midland Institute of Mining, 
Civil and Mechanical Engineebs, 
joint committee on mechanical venti- 
lators, xxxvii. 181-193. 
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South West Africa, copper-deposits, 
xxxiv. abs. 60. 

— Wingate colliery, gas at high tension, 
V. 21. 

, sinking, xi. 16-17. 

, tubbing, xii. 43. 

pit, ii. 263. 

Southern, Geo. VV., air-compressing 

machinery f Byhoj^et xxi. 81, 82. 
— , air-vessels in pumping -engines y xxi. 

157. 
— , Bainhridge safety-lamp^ xxiii. 20-21. 

— , boring a>gainst water in coal-mines^ 
xix. 176. 

— , coal-cuttiyig machine ^ xii. 48 et seq. 

— , coal-washing apparatus^ xv. 65. 
~ , Copp6e coke-ovens, xxii. 103, 104. 
— , cost qfhatdagey xvi. 127. 

— , cownterhalancing nnfiding -engines, xx. 

212-213, 216. 
— , Craig and Bidder safety-lamp lock, 

xix. 16. 
— , Davies coal-cutting Tnachine, xix. 61 -62. 
— , direct-axiing engine, Towneley, xv. 

297. 
— , etdargem/ent of Institute, xv. 79. 
— , finance committee* s report, ix. 233, 234. 

— , Fowler hydraulic un7iding gear, xxiii. 
38. 

— , geology of northern coal-feld, xiii. 46. 

— , Hetton colliery explosion, ix. 126-127. 

— , J&nes and Bidder coal-breaking ma- 
chine, xix. 14, 98. 

— , Lemielle ventilator, xix. 4. 

— , longwall working, Annesley colliery, 
xxi. 106, 108. 

— , mechanical stoking, xviii. 91 et seq. 

— , mining in mountain limestone, xix. 93. 

— , Ormerod disconnecting-hook, xx. 81. 
— , paradoxes in ventilation, xiii. 10, 11, 

50, 51. 
— , pillar working, ix. 29. 
— , quoted, vii. 110 ; ix. 92. 
— , Ramsey and Cooke signal -indicator, 

xix. 25. 
— , rivetting, xviii. 4, 83-84. 

— , safety-cages, xvi. 127-128. 

— , statical and dynamical pressure in 

lifting sets, xxi. 94, 102, 103. 
— , steam-boilers, xviii. 110; xx. 120 et 

seq. 
— , tail-rope committee\H report, xviii. 73- 

74, 78-80. 
— , tail ropes, xv. 94. 
— , underground sm^veying, xx. 111. 
— , valuation of mines, xxiii. 132, 140. 
— , waler-gauge for boilers, xi. 218. 
Southern, J. M., ii. 56. 
•Southern States, clays, etc., xxxiii. abs. 

22. 
Southland, New Zealand, coal-field, xxxv. 

208-210 ; section, 220. 
Southwark and Vauxhall waterworks, 

- Cornish boilers, xix. 216. 
, pumping, xvi. 136. 



Spain, Alosno, copper-mines, xxxiv. abs. 

63. 
— , Belmez, coal-mines, xxxiii. abs. 36. 
— , Bilbao, iron-mines, xxxvi. abs. 48. 
— , Biscav, iron-ores, xxxiii. abs, 36. 
— , Catalonia, coal-mines, xxxvi. 33-42, 

117. 
— , coal production, xxxvi. 33. 
— , coal-fields, xxxiii. abs. 35 ; xxxiv. 

abs. 36 ; xxxvi. 33 ; xxxviii. abs. 55. 
— , endless-chain system, xxxiii. 187- 

212; plates xvi. -xix.; xxxvii. 81-85; 

plate XX. 
— , exports and imports, xxxiii. abs. 4. 
— , geology, xxxvii. abs. 86. 
— , journey to, viii. 72. 
— , Leon, copper and copper-ores, xxxiii. 

abs. 35. • 
— , Madrid, mining exhibition, xxxiii. abs. 

46. 
— , mineral statistics, vi. 71-72 ; xxxii. 

abs. 7-9, 49 ; xxxiv. abs. 38 ; xxxv. 

abs. 28-29, 60. 
— , mining in, xxxiii. abs. 47. 
— , Murcia, metalliferous products, xxxiii. 

abs. 16. 
— , Puertollano, lead works, xxxiii. abs. 

46. 
Spalling, XXX. 136, 137. 
Spanish river, xix. 148, 149, 151. 
Sparkbridge forge, xxxiv. 89. 
Sparks from prickers and steminers, 

danger of, xxxiii. 3-12, 61-62. 
Sparrow, — , longwall working, x. 141. 
Spathic iron-ore, xxvi. 80; xxvii. 132. 

134, 136, 137, 138. 

, analysis, xxvi. 81. 

Spaunton Moor, xxxii. 50. 

Spears, connexions, pumps, xxxvii. abs. 

9-10. 
— , New Hartley, xi. 146. 
— , pumping gear, breakage, xii. 7 ; xxi. 

91. 
Special subjects committees, xxxvi. 63. 
Specific gravity, apparatus for rapid 

determination, xxxvi. 95-98 ; plate 

xiv. 

, cannel coals, xix. 78. 

, coal, XXX. 14, 17. 

, iron ores, xxxv. 112, 117, 120, 122, 

123, 127, 129, 132, 135, 139, 14 1, 143, 

144. 

— — , Pennsylvanian anthracite, xiii. 
28, 33. 

— — , sand and sandstone, v. 154. 

— resistance of an air- way, iii. 154 et seq., 
185 et seq. 

Specimen surveys, xxxi. 37-39. 
Specimens, coal, xvi. 3. 
— , housing of, xi. 4-5. 
— , list of, xxxv. 217-218. 
Spectroscopic experiments, xxiii. 48. 
Specular iron-ore, xxvi. 74, 83-86. 

, analysis, xxvi. 84. 

Speculation in railways, viii. 70. 
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Spkddinu, — , quoted, vii 12 et fteq.; 

xxxi. 125; xxxiv. 102-103. 
Speed of boring, Warora, xxxviii. 95- 

96. 
driving in coal, Warora, xxxviii. 

120. 

— — falling bodies, xv. 114-115. 

— — flame in coal-dust experiments, 
xxxiv. 242. 

ventilating fans, xviii. 130, 142 et 

seq. 

wind, xxxii. 228. 

Speedwell, section, xxvii. 97. 

Spkncbb, J. F., quoted, xvi. 112, 131, 

132. 
— , smoke-consumers f xvii. 72-73 et seq. 
Spencer, Thos., quoted, report on New 

River Gas Company, xi. 21.* 
Spencer, Wm., coal-washing apparatus^ 

XV. 65. 
— , coke-Ofvens, ix. 50. 
— , dose-topped tubbing y xii. 20 et seq. 
— , danger of sparks from prickers and 

stemm^rSf xxxiii. 7. 
— , destructive auction of furnace-goAesy 

xii. 26, 27. 
— , d%rtct-a>cting pumping and loinding- 

engines, xv. 30, 31. 
— , methods of pillar working, Soutl^ 

Durham and Cleveland, viii. 87-96, 

175, 176. 
— , pUlar working, ix. 31 et seq. 
— , president's address, xx. 222. 
— , steam boilers, xviii. 109 et seq. 
— , tail-ropes, xv. 91. 
— , ventilating Jan, Elsecar, xii. 28. 
Spencer coal-seam, xix. 141, 147.; xxiv. 

175. 
Spennymoor explosion, ix. 170. 
Sperenberg boring, xxx. 88, 99 ; xxxi. 

64, 65, 67. 
Sperm oil, costliness, xxi. 291. 
SphcBrosiderite, xxv. 61, 65. 
Sphenopteris flexuosa, figured, vi. 33 ; 

plate iii. 

— hastata, figured, vi. 33 ; plate iii. 

— miauileuta (?), figured, vi. 33; plate 
iii. 

Spherical dams, internal stress, xxxii. 

201-213, 221-222. 
Spheroidal state of water, iv. 46, 47, 115 ; 

xi. 40 et seq. ; xxxii. 199 ; plate xxix., 

216-217, 219. 
Spiders, carboniferous, xxxiv. abs. 61. 
Spiegeleisen, xxiv. 159, 161. 
Spili-sbury, E. G. , quoted, xxxvi. abs. 6. 
Spindlethome Hill beds, xxxii. 50 ; 

section, 54. 
Spiral drum, xx. 211-212, 213 et seq. ; 

plate Ixi. 

— screen, Schmitt, xxviii. 183-188, 208- 
209. 

— sieve coal-screens, xxxvii. abs. 18-19. 
Spirally-welded tubing, xxxvii. abs. 63- 

64. 



Spirifer glabra (?glaber), drawing, ix. 

188. 
— lata, figured, vi. 35 ; plate iv. 

— oviformis, figured, vi. 35 ; plate iv. 
Spirit lamp, Pieler, as a fire-damp 

indicator, xxxviiL 177-182b ; plates v.- 

viii. 
Spital Tongues colliery tunnel, xv. 239. 

pit, ii. 269. 

Spitzkasten, Rittinger, xxix. 163-164 ; 

Slate xxvii. 
cing wire-ropes, viii. 16. 
Splint coal, ii. 140 ; xxxvii. 6, 7, 12, 126. 
Splitting air in coal-mines, iii. 114-147, 
331 et seq.; vL 163-186, 205 et seq., 213 
et seq., 228-234 ; vu. 14, 145, 197. 

— up of coal-seams, xxxvii. 124. 
Spoleto coal-field, xxxiii. abs. 28. 
Spontaneous combustion of coal, liL 54, 

66; X. 139, 161-165, 167-182, 192-193; 

xxv. 107-140, 178188; plates xlii..L ; 

XXXV. 180, 181, 182, 207. 

, Warora, xxxviii. 90, 97-104. 

pyrites, xxxvi. abs. 8 ; xxxviL 

abs. 71. 

— — — — , Warwickshire collieries, 
xxxiii. 154-156. 

Spoons, Kind-Chaudron boring system, 

xxi. 14, 16. 
Spotted post, xxiv. 141. 
Spottiswoode and Co., J., letter, viL 

27. 
Sprags, longwall working, x. 128, 138. 
Spraoue, Frank J., quoted, xxxviiL 

abs. 35. 
Spratt, Capt. — , quoted, iii. 71. 
^Sprayer, Archer and Robson, xxxvL 99- 

102 ; plate xv. 
Sprenger, J., quoted, xxxvii. abs. 21, 

42, 43, 79 ; xxxviii. abs. 10. 
Spring, Thos., lightning in pit, Tanfeld 

Moor, xxx. 34. 
Spring beams. Hartley colliery, xii. 7. 

— reservoirs, xxviii. 176-176. 
Springer, Jul. von, quoted, xxxvL abs. 

42. 
Springfield coal. New Zealand, analyses, 
XXXV. 199. 

— colliery, xxx v. 197-199. 
Springhill coal-field. Nova Scotia, xxvii 

233-235. 
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Staithes, v. 195-196. 
Stalls, length of, xxi. 7-8. 
Stamford iron-ores, xxxv. 135. 

, analyses, xxxv, 138. 

Stamp mills, xxxi. 165-167 ; figure, 173. 
Stamping ores, xxx. 138-1^. 

— gold-ore, xxxv. 86, 87, 88, 90. 
Standing bobby, xxv. 239. 

— fire, ri'ewbottle colliery, xv. 99-102, 
144-145. 

Stanfobd, H. C, Hury reservoir, report, 

xxxiv. 258-262 ; plate xxxix. 
Stanhope ironworks, v. 168. 

— quarry, section, xxi. 270. 

— and Tyne railway, xv. 234. 

Stank mines, xxxi. 219, 220, 224, 226, 
227 ; section, 237. 

Stanlbt coal-heading machine, xxxviii. 
32,58. 

Stanley Gill, xxviu. 119. 

Stanllyd anthracite seam, xxxi. 179 ; 
section, 195. 

Stanton coal, xxxvii. 13. 

Stapff, Db. F., observations on under- 
ground temperature, xxxiii. 19-34. 

— , quoted, xxxi. abs. 44. 

Staple colliery, section, xxxvii. plate 
xxxix. 

Starsley coal-seam, sections, xi. 105, 111. 

Starveall, section, xxvii. 97 ; plate viii. 

Statical pressure of water columns in 
lifting sets, xxi. 49-58, 64-66, 91-103 ; 
plates iv.-ix. 

Stationary boilers, experiments, xxxiii. 
abs. 77. 

Statistical tables, underground tempera- 
tures, xxxiii. 25, 27, 28, 31. 
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2, 4, 34, 36. 
— , — , Germany, xxxviii. abs. 33. 
— , mining, v. 12. 
— , mining and metallurgy, xxxviii. abs. 

57. 
— , pig-iron manufacture, xiii. 147-149. 
Stauss keps, xxxvii. abs. 40-41. 
Staveley collieries, Guibal ventilator, 

xvi. 59. 

, ironstone, x. 118 et seq. 

, miner's dial, xx. 24 e< seq, 

, surveys, xx. 31 et aeq. 

, top hard coal, x. 118, 144. 

, Vulepigue perforator, xx. 68. 

Stead and Pattinson, quoted, xxxii 49. 
Stealing in gold-mines, xxxv. 89. 
Steam, coefficient of resistance in pipes, 

iu. 211-212. 
— , experiments, anthracite, xxxi. 188. 
— , — , determining waste, v. 80 et seq, 
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184. 

winding-ropes, xxxiv. abs. 69. 

wire-ropes, vii. 211-217. 

wrought-iron in compression, xxix. 

179-186 ; plate xxxii. ; xxx. 89-90 ; 
xxxlL 180 ; xxxiii. 6365. 
Stress in cylhidrical and spherical dams, 
internal, xxxii. 201-213, 221-222. 



Stretcher for miners, xxxiii. abs. 83. 
Strikes, iii. app. 11 ; xiii. 33-34 ; xv. 206, 

209, 219-220, 226, 228, 232, 233, 241- 

242, 249, 250, 255, 259, 263, 264, 

265 ; XXXV. 216. 
— , Warora, xxxviii. 117. 
Strong, Geo., lightning, Kimblesivorth 

colliery, xxx. 129. 
Strontianite, analysis, xxxiii. abs. 15. 

— mines, Drensteinfurt, xxxiii. abs. 15. 
Stroud, Prof. H., improved form of 

seismoscope, xxxvii. 112-113. 
— , lightning, I'homley colliery , xxxvi. 49. 
Structure of basalt, xxvi. 123. 
Cumberland coal-field, xxxii. 319- 

361 ; plates xxxii. -xxxvi.; xxxiii. 121- 

148 ; plates v. -vii. 
iron-ore, xxx v. 116, 120, 123, 126, 

128, 130-131, 133, 134, 136, 140-142. 

ironstone, vii. 89, 93-94. 

native gold, xxxi. 159. 

veins, xxx. 27-28 ; figure, 28. 

SxRUvi ventilator, i. 259-260, 261 et 

seq.; iii. 327, 364; vi. 145; xi. 98; 

xix. 225-226 ; plate xiii. 
, Cwm Avon, xxx. 282-283 ; plates 

1 viii. -1 xiii. 

, .Middle Duffryn, xviii. 133. 

Strzelecki, Count, quoted, vi. 34. 
Stuart, Moses, quoted, xi., 165-166. 
Stuart-Menkeith, P.W., quoted, xxxii. 

abs. 4 ; xxxvi. alos. 38. 
Stublick coal-field, sections, xi. 114. 
seams, xxxvii. 15. 

— dyke, xviu. 168, 169, 170 ; xxxvu. 16. 
to Dolphington Hill, section, xi. 

120. 

— to Shield-on-the-wall, section, xviii. 
plate xliv. 

Studfold colliery, xxxiii. 122, 139; sec- 
tion, 148. 
Stuhlsatzenhaus borehole, xxviii. 19. 
Stur, D., quoted, xxxv. abs. 23 ; xxxvii. 

abs. 62. 
Styles mine, xix. 118-119. 
Styria, coal, mammalian remains, xxxvii. 

abs. 61. 

, coal-measures, iv. 55-66. 
— , Fohnsdorf coal-field, xxxviii. abs. 50. 
— , lignites, xxxiv. abs. 14. 
Styx dyke, xxviii. 21. 
Sub-Permian and submarine extension 

of coal-measures, xxxii. 354-356. 
Sub- Wealden boring, xxiii. 160-161; xxvi. 

26, 27 ; xxx. 84, 85, 95. 

exploration, xxiii. 185, 186. 

Submarine coal. Cape Breton, xxiv. 173- 

189 ; plate xxxiv. 
Submerged mines, no gas in, xxxviii. 64. 
Subscribing collieries, xi. 212 ; xii. 148. 
Subscription list, 1872 joint meeting, 

xxi. 157. 
Subscriptions, xxxviii. 43. 
— , arrears, xiii. 215-216; xiv. 1. 

— from collieries, iii. 225 ; iv. 3 ; ix, 212. 
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Subsidence of land, xiii. 182-183 ; xxxv. 

aba. 62. 
Subsistence of fire-damp at high tension, 

i. 275-299. 
Substitutes for coal, xxxvi. 144-147. 
Success engine pit, xix. 123. 

— of Institute, iv. 265-266 ; xiii. 217. 
Succession of rocks, iii. 12-13. 
Suction regulator, xxx. 50-52 ; plate xi. 
Sudbury waterworks, pumping-engine, 

xxiii. 7-8, 9, 12. 
Sudenburg borehole, xxvii. 37-38; xxx. 88. 
SuESS, Prof. Edw., quoted, xxxv. abs. 34. 
Suez canal, viiL 79 ; xxxv. 229-232. 
SuoDBN, Thos., quoted, xxix. 211. 
SuGO pressure gauges, xvii. 42. 
Suggestion of subjects for papers, xx. 

220. 
Sulphate of baryta in mine water, Walker 

colliery, xiL 206. 
Sulphide veins, origin of, xzxiiL abs. 10. 
Sulphur, xxv. 84. 
— , Caucasus, xxxiii. abs. 32. 
— , coke freed from, ix. 41-43, 46-47, 50- 

61. 
— , New South Wales coal, vL 48. 
— , Truskawiec, xxxvii. abs. 61. 

— bands, Cleveland, xiii 130 ; xxxv. 
116 ; sections, 145. 

— bank, U.S.A., xxxiii. abs. 37, 53. 

— deposits, Formosa, xxxiv. 69, 70, 78. 

— in coal, vi. 48 ; xxii. 9. 
coke, xiii. 125. 

coking coal, removal, viii. 121-122. 

— mines, Sicily, xxxviii. 50-53. 
Sulphuret of nickel in coal-beds, xii. 206. 
Sulphuretted hydrogen, effects, xii. 9 

et seq. 

in mines, xxxviii. 64-67. 

Sulphuric acid, iv. 275-276, 280. 

, in pit shafts, ix. 69. 

Sultana Valid^, iii. 62. 

Sulz - unterm - Wald petroleum district, 

xxxiv. abs. 67. 
Sulzbach-Altenwald collieries, xxvii. 

189 ; xxviii. 49-50. 
Sttlzeb expansion gear, xxvi. 110 et 

seq.; plates xiv.-xvi. 
Sulzbr-Martin winding-engine, xxvii. 

271, 280-281 ; plate xxxviii. 
Sumatra, north-western, mining pros- 
pects, xxxvii. abs. 67. 
Summary of coal districts, ii. 169-170. 
tail-rope committee's report, xvii. 

app. i. 145-177. 
ventilation experiments, vii. 145- 

197. 
Summer school of practical mining, 

xxxi. abs. 13. 
Sun arc-lamp, xxxiv. 39. 
Sund tunnel, xxxv. 228, 229. 
Sunderland, ii. 119 ; xxxiii. 165, 167. 
— , earth-shakes, xxxiii. 167-169. 
— , sinking of land, xxxvii. 65. 

— and Seaham railway, xv. 249. 



Sunderland docks, swing bridge, xxii. 67- 

— south dock, XV. 245. 

— - outlet, drawbridge, xxii. 69-70. 

— waterworks, xiii. 207-208; xxxiii. 171- 
173, 174-175, 176-177. 

Sundry coal district, ii. 262-265. 
Sunlight electric safety-lamp, xxxvii. 
113-116. 
I Superficial deposits, xiii. 170-174; xxviiL 
I 118; xxxi. 218-219. 

Superheated steam, xi. 41 et seq. 
I — water, xxxiii. abs. 104. 
I Superiority of North of England pitmen, 
V. 12-13. 
Supports, iron, in main roads of mines, 

xxxvii. 135-143 ; plates xxx-xxxii. 
— , steel, for main roads in Cleveland 

mines, xxxvii. 221-244; plates I.-IL 
Surface affected by mine workings, xxxv. 
abs. 62-64. 

— condensers, xxiv. 109 et seq. 

— earthquakes, xxxv. abs. 62. 

— endless-chain roads, xvii. app. i. 66- 
70, 82-86, 89-92. 

— erections, xix. 162. 

— haulage, Mariemont, xxvii. 182. 

— surveying, xx. 85-86. 

— — , connexion with underground 
survey, xx. 97 et seq. 

— temperatures, xxxiii. 19-22. 
Surroca coal-measures, Spain, xxxvi. 33, 

34-36, 40 ; map and section, 40. 
Survey, Flaggy Creek pit-heading, 

xxxviii. 13. 
Surveying, xxviii. 40-41. 

— , underground, xx. 19-47 ; plate xxv. ; 
tables i.- v., 73-79; plates xxxi.-xxxiL 

— , — , improvements, xx. 84-106, 106- 
112 ; plate xxxiv. 

— instruments, xxviii. 40-41 ; figures, 
65. 

— with loose needle, xxxi. 33-40. 
Surveys, mining, iv. 267, 270 ; x. 22. 
Suspended centring, xxxii. abs. 81. 

— dial, xxviii. 40-41. 

Sussex, New Brunswick, xxx. 57. 
Sutherland's Brook, Nova Scotia, xxvi. 

80, 82. 
SvEDM ARK, EuG. , quoted xxxviii. abs. 46. 
SvEDONius, Dr. F., quoted, xxxv. abs. 

32. 
Swainby, section, v. 203, 204 ; vii. 86-87. 

— mines, sections, vii. 86, 87. 
Swallow holes, xxiii. 75, 76, 77 ; xxxii. 

61. 
Swally, depression in northern coal-field, 

iii. 6 ; viii. 25, 26, 28, 29. 
Swamp, Cinderhill colliery, x. 154, 158. 
Swan, J. W., electric safety-lamp, xxx. 

149-156, 157-158, 159 ; plate xxxviii 
— , — — — , with portable secondary 

battery, xxxi. 117-118; plate xxi. ; 

xxxiv. 40, 41 ; xxxv. 240. 
— , improved electric safety-lamp, xxxvi. 

3-8, 9 et seq., 55 et seq.; plate i. 
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Swan, J. W., lightning, Thomley colliery , 

xxxvi. 49. 
— , portable electric safety-lamp, xxxv. 

61-54, 66, 59-62 et seq.; plate vii. 
— , quoted, xxxv. 240. 
Swansea, xxiii. 241. 

— Valley, anthracites, xxxi. 189. 
Sweden, coal-fields, xxxv. abs. 32. 
— , kaolin, xxxiii. abs. 53. 

— , mineral statistics, xxxviii. abs. 46-47. 
S welly, depression, iii. 6; viii. 25, 26, 28, 

29. 
SwETE, Oswald, portable electric lamp, 

xxxviii. 17, 18, 19. 
Swift, Jos*, Lundhill colliery explosion, 

V. 238. 
Swing bridges, xxii. 62-68 ; plates xv. - 

xvii. 

— door, Longridge, i. 235-236. 
Swinhoe bum, xxxiii. 69. 

— coal, xxxiii. 73 ; xxxvii. 13, 19. 
Swiss Boiler Ownebs Association, 

xxix. 31-33. 
Switches, electric lamps, xxxiv. 54-55 ; 

plates ix.-x. 
— , single lever, xxxiii. abs. 40. 
Sword coal property, xxiv. 182. 
Sybil hill, section, xxxiii. 162. 



Sydney, coal, evaporative power, xxvii. 

220. 
— coal-field, Cape Breton, xxiv. 191 216 ; 

plates xxxv. -xxxvi. 

— coal-seam, section, analyses, and gas 
production, xxvii. 219. 

— colliery, xxiv. 184-185, 199-200; 
section, 216. 

— harbour, xix. 139, 150, 152-154. 

— main coal-seam, xxiv. 179, 183, 193, 
199. 

— sandstone, vi. 28-29. 
Syenitic rocks, Moira, x. 161, 162. 
Syepoorite, xxxii. abs. 1. 

Syllabus, mining schools, xxxi. abs. 12, 13. 
Sylvanite, xxxv. 82. 
Sylvester, — , quoted, viii. 57-58. 
Synonyms of anthracite, xxxi. 176. 
Synopsis of coal-seams, xii. 152 ; xxxvii. 

6, 7, 12, 13. 
Syringopora, drawing, ix. 189. 
Syroczynskt, L., quoted, xxxv. abs. 9. 
Systems of working,iii. 62-65; iv.61-62,90. 

quarrying, xxxiii. 217-218. 

SzABO, Dr. Jos., quoted, xxxv. abs. 58. 
Szekul coal-field, xxxiv. abs. 57. 
Szlatina mine, Hungary, combustible gas,- 

xxxviii. 61. 



T. 



Table of air expansion, i. 84, 85. 

pressure, i. 87. 

dimensions and power of engines, 

viii. 66. 

— — formations. East Somerset, ii. 
257. 

German coal production, xxvii. 27- 

29, 62-63. 

Lancashire coal-measures, xv. 14. 

mining accidents, xxvii. 60-61. 

Northumbrian carboniferous fossils, 

xii. 209-213. 
Prussian iron-ore production, xxvii. 

63. 
ventilation experiments, i. 109-113, 

117-122, 124-126, 127-129, 134-138, 

175, 176, 177, 200201. 
TafT Vale railway traffic, xxiii. 240. 
Tail-rope, iii. 279; v. 77 et .seq.; xiv. 

Ill ; XV. 81-97, 143-144 ; plates x.-xi. ; 

xxxvi. 220. 

, drag, with safety-cages, x. 86-87. 

and endless-chain committee, xiv. 

112, 113, 133 ; xvi. 1, 41, 50, 101. 
, reports, xvi. 104-106 ; 

xvii. app. i. 1-177 ; xviii. 61-62, 71-84. 
commission, xxxviii. 38. 

— — committee, xxvii. 99. 

experiments, iii. 296 ; xv. 85. 

, tabular statement, xxviii. 237. 

system, compared with wire tram- 
way, XX. 11 e^ mq. 
Tailings, xxxi. 166, 167. 



Tailings, assays, xxxi. 168-169. 
Tailles chassantes, level work, xxvii. 
174; plate xxii. 255, 269. 

— montantes, rise work, xxvii. 173 ; 
plate xxii. 

Takashima colliery, Japan, xxxiii. 182. 
j Talargoch mine, xxv. 91. 
I Talchir series, xxx. 7 ; section, 8 ; xxxii. 
I 150, 151, 153 ; xxxviii. 78, 79, 84. 
; Talkin colliery, viii. 147-148. 
, Tambo valley, Australia, minerals, 
xxxvii. abs. 38. 

Tamping of drill holes, xxxiv. abs. 29. 

Tamsui, town and river, xxxiv. 67, 68.. 
I Tanfield arch, xv. 203. 

— coal, xiii. 219, 220. 

I — Moor colliery, xv. 210. 

— , lightning, xxx. 31-44 ; plates 

I viii.-x. 
Tangier, Nova Scotia, xxxi. 152, 158, 

159, 160, 161, 168. 
Tanhill, coal, xxxiii. 136. 
Tap, used with tubbing, xi. 13. 
, Tar, as a timber preservative, xii. 37-38. 
— , still-stones boiled in, xi. 25. 
— , tubbing steeped in, xii. 27. 
Tasmania, coal, vi. 37 ; xxxvii. abs. 78. 

, geology, xxxiv. abs. 32. 
Tate, Geo., quoted, xii. 32, 208 ; xiii. 

175-178; xxiv. 79, 141; xxv. 227, 

231 ; xxvi. 49, 50, 52 ; xxvii. 300, 301 ; 

xxx. 125 ; xxxiii. 70, 73, 78, 80; xxxvii. 

10. 
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Tatb, John, lightnhigt Kimhlesworth 

colliery t xxx. 130. 
— , quoted, xxiii. 44. 
Tate, Simon, light nhig, KimbltHworth 

colliery, xxx. 129131. | 

T&uenzien coal-seam, section, xxviii. 6?. I 
Tauern Alps, gold district, xxxi. abs. 38. 
Taupiri coal-mine, XXXV. 181. 
Tavistock, Bastier chain-pump, xv. 138. 
Taxes on coal, xii. 165. 
Tay, new bridge, xxxv. 229, 231. 
Taylor, — , quoted, x. 12. 
Taylor, Prof. — , quoted, xi. 47. 
Taylor, Eliza, quoted, ix. 245. 
Taylor, liuuu, analyses of rocks, coal 

formation, iii. 11-25. 
— , distribution ofpapersy vii. 29. 
— , letter, iv. 109. 
— , Lindley ami Hut ton coll ect ion , iii. 373- 

374. 
— , Mining College^ viL 183. 
— , mining inspectors' reports, iii. 372. 
— , quoted, ii. 105, 171, 220 ; iii. 5 ; ix. 

238-239; xii 200; xv. 228, 230, 231, 

245 ; xix. 180 ; xxx vii. 9. 
— , ventilation of coed -mines, vii. 36, 39. 

— , undergrouiul boilers, xiii. 4, 6. 

— , vice-president, election, xii. 42. 
— , loorhng of coal-mines, vii. 36, 39. 
Taylor, John, Broadbent sajfety-ca^e, 

xvi. 31. 
— , Calow safety cage, xvi. 26, 28, 29. 
— , coal-mining, xii. 149-218. 
— , quoted, iii. 365 ; xii. 87, 208 ; xv. 

257, 260 ; xxxvii. 4, 125. 
— , sinking through sawl, Ryhope, v. 

148-149 et seq. 
Taylor, R. C, quoted, ii. 105, 171, 220; 

iii. 6 ; xiii. 25, 100, 103, 164, 202. 
Taylor, Thos. J., ii. 13, 14 et seq., 54 

et seq., 233-234; iii. 5-10, 54, 55; v. 

26 ; vi. 2, 4, 6-7 ; ix. 90. 
— , annual election of officers, v. 161. 
— , Burradon colliery explosion, viii. 137, 

161-170. 
— , causes of variation of density of air 

circulating in coal - mines, vii. 129-131. 
— , Cleveland ironstone, vi. 7, 8, 9. 

— , combined drainage, v. \62et seq. 

— , consumption of fuel by furnarts ami 

ventilating machines, vii. 75. 
— , contraction of upca*it shafts, iv. 15-19. 
- , conveyance of coal underground, iv. 35. 

- - , copyright of papers, v. 2. 

— , day of meeting, iv. 139. I 

— , density of the earth, iii. 58. | 

— , drainage of coal-mines, v. 135. I 

— , duration of northern coal -f eld, iii. 5 ! 

et seq. I 

— , Erekli and Rodasto coal -fields, iii. 54, 

55. 
— , exchange of publications, iv. 36. 
— , experiments with steam jets, East 

Holywell colliery, i. 203-206, 213, 215- 

216, 233. 



Taylor, Thos. J., gift of books, I 271. 

— , lighting power of lamps, L 332-^3. 

— , Ltndley and Hutton collection, v. 161- 
162. 

— , LundhUl aA:cident and mine ventHa- 
tion, vi. 217. 

— , memoir, ix. 237-245. 

— , Mining College, iii. 57; vi 202; vii 30. 

— , notes on the J. J. Atkinson theory of 
ventilation, iii. 55, 347-369. 

— , photography, v. 164. 

— , pillar working, ix. 29. 

— , proofs of the subsistence of fire-daiup 
of coal-mines in a high state of tension 
in situ, i 63, 276-299 ; ii 11. 

— , quoted, i. 67 ; ii 180 ; iv. 4, 23, 31, 
32, 113, 132, 148, 205 et seq, ; v. 154; 
vii. 134 el seq. ; viii 197-198 ; ix. 52, 
90, 252 ; x. 16, 22, 49 ; xi 61, 63, 106, 
107, 110, 111, 114; xu. 32, 149, 176; 
xiii 113, 122, 127; xv. 79, 179, 186, 
187, 214, 225, 228, 240-241, 243-244, 
246, 253, 254, 278 ; xvii. 81 ; x viii 
133; xix. 42, 46, 178; xxii 114-115, 
118; xxxvii 9. 

— , safety-lamps, i 316-318. 

- , mnkiu't through sand, v. 152 et seq. 
— , separate copies of papers, v. 4. 

— , system of draining coal-mines, v. 135- 

141. 
— , statistics, iv. 140. 

- , Tyiie low main seam, viii. 97-100, 105- 
106. 

— , ventilation experiments, vii 74 et seq, ; 

105 et seq. 
— , — of mines, iv. 6, 8 e< seq,, 32. 
— , white coal, iv. 113. 

- , working thick and thin seams, v. 6 
et seq. 

Taylor, W. N., air-compressing ma- 
chinery, Ryhope, xxi 73-82 ; plates 
xiv.-xxii. ; xxii. 20, 30, 72-79. 

— , quoted, xx. 73, 74 ; xxxviii 38. 

Taylor group, xxxi. 161 ; section, 173. 

Taylors, quoted, iii app. 2. 

Tchorok basin copper-deposits, xxxv. 
abs. 9. 

Tchulkowo, xxiv. 5. 

Tealb safety-lamp, xvii 1 ; xxix. 143. 

Team colliery, xiii. 74 ; section, 75. 

, pillar workings, i. 245. 

, ventilation experiments, i. 196- 

202. 

Teasdale, W. R., quoted, xxxvi. 47-48. 

Technical education, xvii 65, 95-104, 
113; xviii 30-32; xix. 53-54; xxiii 
60 ; xxxi 136 ; xxxvi. 154-155, 165. 

committee, formation, xix. 40, 188- 

189. 

, labours, xviii. 149-160. 

, report, xviii. pages ix.-xi 3, 7 ; 

xix. pages ix.-xiii. 

Teckel coke-oven, xxii. 20. 

Tbcklenburg, — , quoted, xxxii. abs. 67, 
76 ; xxxiii abs. 7, 90. 
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Tees ironworks, v. 213. 

— river, xii. 151. 

to Fife, geological map, facing xi. 

128. 
Firth of Forth, geological map, 

facing xii. 149. 

— side, ironworks, v. 214. 

, Pentland Hills, section, xi. 120. 

— Wallsend coal-district, ii. 166. 
Teeth of wheels, xxi. 271-284; plates 

xlii.-xlv. 
Teffemsee petroleum, xxxii. abs. 58. 
Tehuantepec, Isthmus, xxxv. abs. 32. 
Telegraph cable, spontaneous combustion, 
XXV. 186-187. 

— wires, coating for, xxxiii. abs. 45. 
Telephonic ventilation tell-tale, xxvii. 

67-68, 121-124 ; xxvui. 67. 
Telescopic level, merits, xxvii. 4. 
Tbllieb, L., quoted, xxxvi. abs. 34. 
— , stone drift supporting system, xxxvi. 

abs. 34. 
Tell-tale, telephonic ventilation, xxvii. 

67, 121-124 ; xxviii. 67-68. 
Tellus boring, Uerdingen, xxix. 69. 
Telwasa coal, xxxviii. 81. 
Temperature, air in mines, iv. 8 et seq. , 

142, 147 ft seq., 203 et seq. ; vii. 66- 

67, 68 et seq., 110, 115 et seq., 130 et 

seq., 136 et seq., 186 et seq. 
— , , reduced by compressed-air, 

xxi. 79-80. 
— , Arlberg tunnel, xxxiv. abs. 35 ; 

XXX vii. abs. 61. 
— , blast, xiii. 134-135. 
— , changes in air- ways of mines, iii. 87 

et seq. , 352. 
— , coal-mines, xix. 45. 
— , gases, xiii. 141-143. 
— , — in steamer fimnels, xxvii. 10-11. 
— , — issuing from coke-ovens, xxix. 82. 
— , interior of mountains, xxxi. abs. 44. 
— , St. Gothard tunnel, xxxiii. 19-34. 
— , imdergroimd, xviii. 28 ; xxxi. 59-73, 

204-205 ; xxxiii. abs. 11. 

— curves, iv. 146. 

— formulse, iv. 151 et seq. 

— observations, Schladebach boring, 
xxxviii. abs. 1. 

— variations, in mines, xii. 62 et seq. 
Temperatures, after explosion, Lundhill 

colliery, v. 249, 252, 253 et seq. 

— in Channel tunnel, xxxii. 14. 
Ten, a coal-measure, xix. 184-185. 

— band seam, Shotley Bridge, xiii. 112. 

— quarter band coal-seam, xxxiii. 121- 
125, 128, 129, 133, 141, 144, 146. 

coal-seam, xiii. 87, 88. 

, sections, xxxii. 328, 330, 332- 

335, 342, 348. 

— yard coal-seam, Staffordshire, method 
of working, x. 183-197. 

, — , spontaneous combustion, 

XXV. 119. 
limestone, xxxvii. 13, 18. 



Ten years' mineral sbatistics, United 

Kingdom, xxi. 161-198. 
Tenbnnk boiler firing system, xxxiii. 

abs. 7. 
Tbnnant, M. E., quoted, iv. 290. 
Tennessee, coal andiron, xxxv. abs. 8. 
— , hematites, xxxiii. abs. 23. 
Tensions of aqueous vapour, table, iii. 

180-184. 
Ter river, xxxvi. 33, 38, 39. 
'Terebratula punctata, xxxv. 119. . 
Terglon, mount, iv. 94. 
Tbrmibr, — , quoted, xxxiii. abs. 109. 
Term of presidential office, xvi. 129-130. 
Tertiary coals, Corinthia, xxxvii. abs. 61. 
Tesselated ironstone rock, xxxiv. abs. 15. 
Testing boilers, xx. 59. 

— iron and steel, xxxiv. abs. 13. 

— safety-lamps, xxxv. 3-44 ; plates i.-vi. 

— steam coal, xv. 261. 

Tests, safety-lamps, xxix. 115-117. 

— , girders and timber balks, xxxvii. 

222-223, 228-243. 
Tete, Zambesi, coal, xxxiii. abs. 109. 
Texas, coal, xxxi. abs. 39. 

— , copper, xxxiii. abs. 51. 
Textile ropes, xxxi. abs. 17, 18, 19. 
TuALiiN magnetometer, xxxiv. abs. 35. 
Thames gold-fields, New Zealand, plati- 
num, xxxiii. abs. 61. 

— tunnel, xxxv. 229. 

Tharsis pyrites mines, xxxvii. 27, 32. 
Theft by miners, xxxi. 164, 171. 
Theodolites, Saarbriicken collieries, xxvii. 

189-190. 
— , use of, XX. 23, 24, 46, 86 et seq., 

103 et seq. 
TheoriesI of deposition, iron-ore, xxxv. 

149-157. 

, hematite, xxx. 27-30, 113-118. 

faults, XX. 150-151. 

intrusion, xxvii. 74-75, 79-80, 84- 

85, 302-303. 

pumping, xxi. 123 et seq, 

ventilation of mines, iii. 73-222. 

Thermometer, balance, xxxiv. 142. 

— readings, Seaham colliery, xxxii. 228- 
229. 

Theux to Richelle, Holland, section, 

xxvi. plate iv. 
Thew, Luke, lightning, Kimhlestvorth 

colliery, xxx. 130. 
Thibaut, L., quoted, xxxii. abs. 15 ; 

xxxvi. abs. 46. • 
Thick 8nd thin seams, comparative cost, 

iv. 198-199. 
, working of, v. 5-8. 

— coal-seam, x. 168, 171, 173, 174. 
, method of working, x. 183-197. 

Thickness of Bernician strata, xxx. 126- 

127. 

boiler plates, xx. 121-122. 

carboniferous strata, xxx. 66. 

Catalonian coal-measures, xxxvi. 

35-36. 
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Thickness of coal-seams, ii. 252-253 ; 

xvii. 78 ; xxii. 140-144 ; xxiii. 172-176 ; 

xxiv. 5,8-12 ; xxv. 13-17 ; tables, xxiii. 

210, 254-256 ; xxxii. 348-350. 
, Formosa, table, xxxiv. 72. 

— — ironstone bands, xxv. 62-69 ; 
xxxii. 45, 46. 

limestone, Murton, v. 44. 

salt beds, xiii. 18, 95. 

sand, Murton, v. 54. 

seams, ii. 272-279 ; iii. 63-68 ; iv. 

296; V. 28 ; vi. 18-19 ; viii. 24-27 ; x. 

99-102; xix. 76, 79, 80, 117-119, 123- 

129, 136-138, 141, 144, 147, 149, 150, 

166-157, 163. 
strata, vii. 89, 90 ; xv. 13, 14 ; 

xxiv. 74-77, 134-140; xxvi. 48-50; 

xxxu. 347-348; xxxiv. 128, 129, 132, 

135. 

veins, xxxi. 157, 158, 160. 

Thiele coal-seam, Saarbruck, section, 

xxviii. 61. 
Thielemann coal-seams, section, xxviii. 

61. 
Thiers shaft, Anzin, xxvii. 174, 268-270. 
Thill, outbursts of gas from, xxxi. 10-12. 

— of Silkstone coal-seam, dislocations, 
xxv. 23-27, 104-106; plates ii.- v. 

Thilo, E., quoted, xxxviii. abs. 10. 
Thin coal-seams, working of, iv. 193- 

201. 
Third limestone, xxviii. 113, 114, 126, 

128, 130, 134; sections, 155; xxxiv. 

126, 129 ; sections, 136. 
Thibion, D. Leopold, classifier, xxxii. 

abs. 61. 
Thirlby, v. 206. 
Thirteenth century, coal-mining, xv. 177- 

178. 
Thirty inch coal-seam, section, xxxii. 

335; xxxiii. 122, 123, 133, 134, 138; 

xxxvii. 12. 
TniRWELL, RoBT., lightning ^ Kimhles- 

worth colliery, xxx. 130. 
Tholey, section, xxviii. 65. 
Thomas, — , quoted, xii. 36; xv. 79; xvi. 

6 ; xxvi. 35 et seq. 
Thomas, Phil., quoted, xxxv. abs. 43. 
Thomas, W., quoted, xxvii. 8. 
Thomas, W. J., quoted, xxxvii. 245. 
Thomas-Gilchrist process, xxxii. abs. 

10. 
Thomas clay ironstone, xxviii. 5. 

— ironstone band, sections, xi. 105, 111. 
Thompson, Dr., quoted, xxxvii. 9. 
Thompson, Ben., coke-oven, ix. 40-41. 

— , quoted, viii. 56-57, 117; xii. 175; 
xiii. 112, 113 ; xv. 223, 226 ; xix. 180, 
183. 

Thompson, John, Burradon collieri/ er- 

jdoidon, viii. 164, 170. 
— , Lundhill colliery explosion, v. 238. 
Thompson, Jos., quoted, xix. app. i. 5. 
Thompson, Robt., steel boilers, xxx. 267, 

268. 



Thompson, T., stair-grate furnaces, xix. 

68, 69. 
Thompson calorimeter, xxxvii. abs. 86- 

87. 
Thompson centrifugal pvlverizer, xxxiii. 

235, 236. 
Thomson, David, quoted, xxi. 99. 
Thomson, Sir Wm., quoted, xxviii. 71. 
Thomson-Houston, spherical armature, 

xxxiv. 11 ; plate iL 
Thonard, L^on, quoted, xxxii. abs. 37 ; 

xxxiii. abs. 26, 27 ; xxxv. abs. 50. 
Thonard-Muesbler safety-lamp, xxix. 

122-123 ; plate xiv. 
Thorburn, — , quoted, iv. 99. 
Thorman, J., quoted, xix. app. i. 10, 15. 
Thomcliffe colliery, coking experiments, 

xxii. 99-101, 104, 106. 
Thorneyburn coal-seam, section, xi. 1 12. 
Thomhill colliery, pumping-engine, xv. 

28-29, 40-41. 
Thomley and Lud worth collieries, x v. 263. 
Thornley Coal Company, quoted, iii. 

app. 3. 
Thomley colliery, xiii. 102; sections, 107, 

208 

, tubbing, xi. 17. 

Thorpe, R. S., Pennsylvanian cocU- 

measures, xxvi. 47-48. 
— , sponta7ieou8 combustion of coal, xxv. 

125 et seq., 184. 
Thostes iron ore, analysis, xxxv. 76. 
Thrapston, xxxv. 135. 
— , iron-ores, analyses, 138. 
Three A mine. Lake Superior, xxiv. 244- 

245. 
Three-decked cages, time occupied in 

changing tubs, xxiii. 31-32 et seq, 

— feet coal-seam, sections, xi. 76, 78 ; 
xxxiii. 121, 148 ; xxxiv. 132, 134. 

— foot coal-seam. Cape Breton, xxiv. 
176, 177. 

Three-quarter coal-seam, ii. 144, 217 ; 

iv. 272-273; ix. 205, 217, 219, 223, 

225 ; plan, xi. 74 ; sections, xL 76 ; 

xiii. 208 ; xxx. 126 ; xxxvii. 6, 7, 13, 

15, 20, 126 ; xxxviii. 61. 
, Ebbw Vale, ix. 43. 

— quarters rake ironstone, x. 119. 

— yards limestone, xiii. 186; xiv. 134; 
xxvii. 77 ; xxxiv. 130 ; section, xxxiv. 
136; xxxvii. 12. 

Thrislington colliery, Guibal ventilator, 

xix. 3 ; plate xiii. 
Throckley, ii. 159-160. 
— , telegraph wires, xxx. 44. 

— colliery, plant, xxxvi. 207. 
Throw of veins, xviii. 166-167. 
Thrust, crushing effect of resistance to, 

ix. 178 et seq. 
Thrusts in coal-mines, vii. 33-34. 
Thunder bay mine. Lake Superior, xxiv. 

243. 
Thury, L. E. F. Hericart db, quoted, 

xxxviii. 66. 
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Thubston, Robt. H., quoted, xxxviii. 

abs. 36. 
Ticket system, xxvii. 54. 
TiKTZB, JDb. Emil, quoted, xxxi, abs. 39. 
Tightening ropes, apparatus for, xvii. 

app. i. 106-107, 126-127. 
Till bed, xxiv. 134, 136. 
Tilley coal-seam, xxxvii. 7, 126. 
Timber, iu. 65 ; iv. 63, 64. 
— , longwall working, xxi. 5, 6-7, 104. 
— , preservatives, xii. 37-38. 
— , Warora, xxxviii. 130-133. 
— , winch used for drawing, viii. 95. 

— low vein coal-seam, section, xxxi. 196. 

— supply, xxiv. 248-249. 

— vein coal-seam, section, xxxi, 196. 

— verstLS steel in mines, xxxvii. 221 et seq. 
Timbering, xxxi. 53. 
Time-maiiing instrument. Hall, i. 251 

et 8eq, 
Time of meetings, vi. 1 ; xi. 226. 
Times, quoted, iv. 88. 
Timor, geology, xxxvii. abs. 67. 
Tin, Australia, xxxvii. abs. 36-36, 38. 
— , Brittany, xxxiv. abs. 45. 
— , Dakota, xxxiv. abi. 43. 
— , Malay Archipelago, xxxv. abs. 47. 

— can saiety-lamp, xxxi. 127. 

— mining, Ferak, xxxvi. abs. 3-6. 

— ore, annual production, xxi. 170, 180, 
190. 

— plate manufacture, South Wales, 
xxiii. 248. 

— production, Malacca, xxxvi. abs. 6. 
Tinnevelly, Madras, minerals, xxxiv. 

abs. 16. 
Tipton, safety-hook experiments, xxix. 

216. 
Titaniferous iron-ore, xxvi. 72, 73. 

, analysis, xxvi. 72. 

Title of Institute, change in, xv. 79; xix. 

99-100, 101. 
TiTTBL, — , quoted, xxxviii. 63. 
TkibouUi coal-field, Caucasus, xxxvii. 

89-100 ; plates xxii-xxvii. 
Tobique river, xxx. 54, 67. 
Todholes quarry, xxviii. 135. 
Tokaham, town and river, Formosa, 

xxxiv. 68. 
Tokens, keeping safely in tubs, vi. 63-64. 
Tom, hard bituminous shale, xxxii. 322. 
ToMLiNSON, — , quoted, xiv. 47. 
Tomsk coal-field, xxiv. 160. 
Tone, J. F., appointment of secretary y ix. 

263. 
— , cla>ssi/ication of carboniferous strata, 

xiv. 71. 
— , Ouibal ventilator f FramerieSy xvi. 

6-7. 
--, Newcastle water supply, xxiv. 54. 
--, paradoxes in ventilation, xiii. 51, 52. 
Tone coal, xxxvii. 12. 
Tonquin, eastern, geology, xxxvi. abs. 36. 
TooPES covering for steam-pipes, xxxi. 

77-78 et aeq, ; xxxii. 36 et seq. 



Top block, Cleveland, xxxv. 116, 116, 
117 ; sections, 145. 

— hard coal-seam, Derby and Notting- 
ham coalfield, x. 118, 149 et seq,, 175 ; 
xxi. 3 et seq. ; plate iii. 

— limestone, xxii. 116, 118 ; xxxiv. 126, 
128 ; sections, 128, 136. 

— seam, Cleveland, v. 186, 196-198, 
200, 201, 204-205 ; vu. 86, 87, 88, 94, 
95, 99 ; xix. 194, 196, 199. 

— vein, Bristol coal-field, xxvii. 92. 
ToPLEY, W., quoted, xxiii. 42; xxiv. 

140, 141 ; XXV. 63, 77 ; xxvii. 73, 75, 
77, 81, 82, 299, 300. 
— , Sub-Wealden exploration, xxiii. 185- 

188. 
Topography of coal-field, xxx. 4-6. 
Topping, Walteb, quoted, xxix. 148. 
Torre de los Moros, xxxvi. 39. 
Torrents, xxvii. 144-146. 
Tosh, G., qubted, xxiv. 26. 
Tossing and packing machine, xxx. 148 ; 

plate xxxvi. 
Tosson spring, xxiv. 54. 
Tourangin, soft iron process, xxxvi. abs. 

49. 
Tourtia, xxvii. 144. 
TouBsieu boring, Isere, xxxiv. abs. 24. 
Tovey, drawbridge, xxii. 70. 
Tow Law, ii. 106. 

, coal-seams, xxxvii. 6. 

, ironworks, v. 169. 

, lightning near, xxxvi. 47-49, 86. 

Toward and Son, Uow.off pipes for 

hoUers, xi. 54. 
Towarkowo, xxiv. 5. 
Towcester, xxxv. 136 ; xxxviii. 166. 
— , iron-ores, analyses, xxxv. 138. 
Towcet, xxxiii. 123. 
Tower bridge, xxxv. 231. 
Tower Taye coal-seam, xxxvii. 12. 
TowEBS, — , quoted, xv. 280. 
Town End pit, Greysouthen, xxxiv. 108. 
Towneley coal-seam, ii. 143, 276 ; xxxvii. 

7, 126. 
— colliery, Burnley, endless-chain, xvii. 

app. i., plates xxix. -xxxiii. 
, direct-acting engine, xv. 140-143, 

157-161 ; plates xxii. -xxiv. 

, economic use of blower, i. 328-329. 

, endless-chain, xv, 94. 

, faults, xxxviii. 52-53, 56. 

, ffas blower, ii. 14 et seq. 

, norses, xxxii. 110. 

, water feeders and gas, xii. 24, 75- 

76. 
ToYN, — , danger of sparks from prickers 

and stemmers, xxxiii. 8-9. 
Tracey coal-seam, xix. 147 ; xxiv. 175, 

176, 198. 
Trachytes, Sardinia, xxxiv. 146-148, 152- 

153 ; sections, 168. 
Traction, resistance of tubs, xxxii. abi. 

15. 
— , — on roads, xxxii. abs. 83. 

12 
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Traffic receipts, ▼. 192. 

Training collieries, xxviii. 204. 

Tram locomotive, Black, Hawthorn & 

Co., xxix. 77-78. 
Tram-roads, viii. 41. 

in mines, iii. 247. 

Trams for coal-haulage, iii. 247-248. 
Tramway, Erekli, iiL 65. 
— locomotives, xxxiL 10. 
Trans-Caspian naphtha region, xxxvii. 

abs. 58-60. 
Trans-Caucasia copper, xxxv. abs. 9. 

manganese deposits, xxxiii. abs. 60. 

ore, analyses, xxxiii. abs. 60. 

Transactions, advertising, iii. 235. 

— , exchange of, iL 5 ; iv. 36 ; viiL 3, 

20 ; xiii 13, 91-92. 
— , distribution, ix. 65-66, 231-232. 
— , Natural History Society, ix. 185-186. 
— , presentation, i. 269 ; ix. 87, 254. 
— , printing, vi. 198 ; viL 1, 27, 180. 
— , publication, xi. 177-178. 
— , reprinting, vii. 180 ; xii. 45, 46 ; 

xiv. 97 ; xxi. 288. 
— , revision, xv. 47. 
— , sale, iii. 27 ; iv. 262 ; vui. 20. 
Transit, improvements in, xxxvi. 153. 

— instrument, surveying with, xx. 87 
et seq., 112. 

— theodolite, use of, xx. 93, 103. 
Transition from bituminous coal to 

anthracite, xxxi. 177, 193-195. 
Translation of papers, xvi. 1. 
Transmission of power, xxxiii. abs. 83, 

103 ; xxxvi. 146 ; xxxviii. 37-39. 

— — — , compressed air, v. 114-116 ; 
xxxiii. abs. 47. 

, cost, xxxvi. abs. 12. 

, electric, xxxiL abs. 13 ; xxxiii. 

abs. 103 ; xxxviii. abs. 35. 
, motive, various systems, xxxvi. 

abs. 12. 
, steam, v. 113-114; xxxv. 159- 

166 ; plate xxiii. ; xxxvi. 13-29. 
Transvaal, De Kaap valley gold-fields, 

xxxviii. 171-175; plates ix.-x. 

— gold-fields, xxxviii. abs. 2. 
Transylvania, Erzgebirge, xxxv. 81. 

~, gold-mining, xxxv. 81-95 ; plate ix., 

abs. 58; xxxviii. abs. 10, 11. 
— , gold-production, xxxv. 86, 87, 88. 
Trap dykes, xi. 82-85 ; xxx. 13, 14 ; 

sections, 25. 
Tbasbnstbb, Paul, quoted, xxxii. abs. 

31 ; xxxiu. abs. 83, 84, 86. 
Traugott coal-seam, sections, xxviii. 59, 

65. 
Tbautmann, — , quoted, xxxiii. abs. 71. 
Travers, sections, v. 35. 
Traverse tables, use of, xx. 30-31. 
Treamblemme3,xxvii. 133, 137 ; section, 

137. 
Treatment of gold-ores, xxxv. 90-93. 
ores, xxx. 135-148; plates xxx.- 

xxxviL 



Tredegar, xxxi. 177. 
Treoat, Capt. — , quoted, xxx. 137. 
Trench at Huiy reservoir, xxxiv. 259. 
Trepan, Kind-Chaudron system, xxx. 46. 
Tbesoa, — , quoted, xxxiii. abs. 67. 
TrAvb, — , quoted, xxxii. abs. 10. 
Tbeve, Commander, quoted, xxxiiL abs. 

104. 
Trbvblyan, Sir Walter C, quoted, 

xxiv. 140, 141, 145 ; xxv. 48, 51, 53; 

xxvi. 121, 128. 
Trial radius plan, rack and pinion, xxL 

273274. 
Trials, compressed-air locomotives, xxxii. 

10, 11-12. 
Triano mines, sections, xxxiii. 235. 

— minine district, xxxiii. 213-217. 
Triassic beds, xxviii. 12-15, 65. 

— ores, xxv. 70. 

Trigonocarpum (?), figured, vi 33 ; plate 

iii. 
Trigonometry, plane and spherical, xx. 

28 et seq. 
Trimdon colliery, xv. 239. 
, Guibal ventilator, xviii. 137. 

— Orange colliery, explosion, xxxiii. abs. 
38. 

, horses, xxxii. 108. 

Trinidad, West Indies, coal and bitumen 

deposits, xxxii. abs. 55 ; xxxiii. abs. 

20. 
Triquart coal-seam, section, xxxi. 195. 
Trochitae limestone, xxviii. 13, 14, 65. 
Trochtelborn salt borings, xxvii. 39. 
Tromometer observations, xxxvi. 43. 
Trooper's Hill, section, xxvii. 97. 
Trotter, Joshua, Bastier chain putnpf 

XV. 154-155. 
Troughs, geological, xix. 197, 198-199: 

xxiii. 72. 
Trow rocks, xiii. 169, 171. 
Trubia ironworks, xxxiii. abs. 48. 
Truskawiec, sulphur, xxxvii. abs. 61. 
Tschernyschew, T., quoted, xxxviiL 

abs. 2. 
Tubbing, x. 199, 200 ; xxvii. 150, 155 ; 

xxxi. 138. 
— , action of furnace gases on, xi. 19 et seq. 
— , cement for, ix. 68-71, 73-74, 142-149. 
— , close- topped, xi. 9-17 ; xii. 19-25, 43, 

46-47. 
— , effect on water feeders, v. 150 et seq, 
— , Kind-Chaudron system, xx. 192-194 

et seq. ; plate Ivi. ; xxi. 9 et seq. 
— , Lumpsey shafts, xxxi. 111-112; 

plate xvii. 
- , Ryhope, v. 148, 149. 
— , stone, xxxvL abs. 29. 
— , strength of, ix. 175-184. 
Tubing boreholes, x. 199-205, 247-249 ; 

section, facing 199. 
-, spirally- welded, xxxvii. abs. 63-64. 
Tubs, adoption, ii. 22 ; vii. 5 ; viii. 4. 
- , Bridge pit, Wigan, xviL app. i. 120. 
— Brynddw, xvii. app. L 142. 
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Tubs, Cinderhill, xvli. app. i. 114. 
— , Clifton Hall, xvii. app. i. 89, 90. 
— , ooal-mines, iii. 249 et seq, ; vi. 2, 3. 
— , Eaton mines, xvii. app. i. 1 12. 
— , feeding coke-ovens, viii. 120-121, 

131. 
— , friction, xvii. app. i. 87, 129-131. 
— , Gannow, xvii. app. i. 73. 
— , Hapton Valley, xvii. app. i. 58-59, 

67. 
— , Harraton, xvii. app. i. 34. 
— , introduced, Northumberland, x. 53. 
— , lubrication, xxv. 215-223; plates 

Ix.-lxix.; xxvii. 8-9; plate iii.; xxxi. 

abs. 37. 
— , Marley Hill, xv. 84 ; plate xi. 
— , Meadow pit, Wigan, xvii. app. i. 136. 
— , Murton, xvii. app. i. 43. 
— , Newsham, xvii. app. i. 109. 
— , resistance to traction, xxxii. abs. 15. 
— , Rowley, xvii. app. i. 78, 84. 
— , safety-catch for, xxxvi. abs. 45. 
— , Seaham, xvii. app. i. 14. 
— , Seaton Delaval, xvii. app. i. 25. 
— , Shireoaks, xvii. app. i. 97. 
Tubular boilers, xx. 49 e^ Meq.f plates 

xxvii., xxviiL 

, explosions, xxix. 36, 38, 96 et seq. 

Tudhoe colliery explosion, xxxiii. abs. 

38. 

— crown iron, strength, experiments, 
xxxii. 180. 

— iron, strength tests, xxxiii. 63-64. 
Tudor group, xxxi. 161 ; section, 173. 
Tuedian grits, xxiii. 44. 

— series, xxv. 232-233; sections, 238; 
xxvi. 49, 52; xxx. 121, 123, 124, 126 ; 
sections, 127 ; xxxvii. 3. 

Tueflfer coal-field, xxxiv. abs. 14. 
Tuft or water sill, xxiv. 134, 136. 
TuLK, Jno. a., quoted, xxxiv. 93. 
Tumbler beds, xxiv. 134, 135, 136, 137. 
Tumblers rocks, xxxiii. 69, 74, 77 ; sec- 
tion, 79. 
Tungstate of soda, annual production, 

xxi. 187, 197. 
Tunis, mineral phosphates, xxxv. abs. 

43. 
Tunnel, Orbo underground canal, xxxvi. 

119. 
Tunnelling, xxiv. 50, 55, 89, 92, 93; 

xxxv. 227-230. 
Tunnels and underground temperature, 

xxxiii. abs. 108. 
TuNNEB, VON P., quoted, xxxiii. abs. 55, 

76,95. 
TupMAN*s tables, quoted, x. 123. 
Turkey, coal districts, iiL 61-73. 
— , report on coal specimens, iii. 69. 
TuBNBULL danger indicator for boilers, 

V. 8 ; xi. 30, 49. 
TuRNBK, John, quoted, xi. 32, 33. 
Turner, W. B., Grey and Brydon 

safety-cage, xx. 80, 81 ; plate xxxiii. 
Tomer-out, Moira, xxxii. 184. 



Turns for loading, xxiii. 236. 

Turpentine smoke, air- velocity determin- 
ations, X. 212. 

Turquoise-mines, Persia, xxxiv. abs. 19. 

Tursdale colliery, Biram ventilator, xix. 
227. 

, boiler explosion, xi. 92, 162-163; 

plan facing 163. 

, lime cartridges, xxxiii. 17. 

, pumping, xvii. 23-24. 

, Kamaay wedge, xxxviiL 37. 

, utilization of gases from coke- 
ovens, xxii, 155-156. 

, ventilating fan, xi. 89 ; xii. 27, 

28. 

, , open-nmning, xiv. 75-76. 

Tuscany, cinnabar, xxxiv. abs. 52. 

— , quicksilver, xxxviii. abs. 14-15. 

Twatutia, Formosa, xxxiv. 68. 

TwEDDEL, G. M. , quoted, xxxiv. 84, 93. 

TwBDDELL, R. H., hydraulic rivetting. 
machine, xviii. 12 et seq. ; plates ii.-iil 

— , mechanical stoking, xviii. 44, 48, 1 14. 
115. 

— , rivetting, xviii. 4, 5. 

TwEEN, — , quoted, xxxviii. 85. 

Two feet band coal-seam, section, xxxii, 
327. 

coal-seam, xxxiii. 121, 139. 

— quarter coal-seam, xxxvii. 6. 

— yard coal-seam, xxxiii. 151, 152, 154, 
156, 158 ; xxxiii. 162. 

Tylden-Wrioht, Charles, channel tun- 
nel, xxxii. 3-23 ; plates i.-vi. 

Tyldesley, coal-seams, xv. 14. 

Tyndall, Prof. John, quoted, xv. 5 et 
seq.; xxiv. 168. 

Tyndall respirator, xxvii. 57. 

Tyne-bottom limestone, xi. 129 ; xiii. 
186 ; xxv. 47, 54 ; xxvii. 73, 85, 86 ; 
xxxiv. 130; section, 136. 

Tyne coal district, ii. 155. 

Tyne Commissioners, quoted, x. 56-57. 

Tyne district, coal formation, ii. 142. 

— improvements, x. 49-50, 56-58 ; 
xxxv. 229, 232-233. 

Tyne Iron Company, xiii. Ill, 120, 121, 

124. 
Tyne low main seam, peculiarities, viii. 

23-31. 

— Main colliery, diagrams of ventila- 
tion, i. plates vi., ix. 

, gas blower, xvii. 56. 

, heat given oflf from workings, 

iv. 250. 
, proposed pumping-engine, v. 

139. 

, tubbing, xii. 27. 

, ventilation, iii. 95, 96. 

— , — experiments, i. 94-96, 106, 

123-126, 136, 138 143. 
Tyne Mercury, extracts, xv. 218-219. 
Tyne river, ii. 120-122, 124; xii. 150; 

xxxvii. 151, 152. 

— to Tweed, section, xi. 114. 
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Tynedale, synopds of strata, xxxvU. 13. 

Tynemouth, xxviii. ?20, 222. 

— dyke, xxv. 66. 

Tynemouth to Ullswater, map, xxiv. ; 

plate xiii 
Tyneaide colliery, New Zealand, xxxv. 

194. 
Tjrea for underground locomotives, 

xxxiii 5, 9-10. 



Tyrol, mining, xxxiv. abs. 63. 

— , ore-deposits, xxxi abs. 37. 

Tytup mmes, xxxi. 222; sections and 
plan, 237. 

Tyzack, — , quoted, iii. app. 6. 

Tyzack, D., coal-mining in North For- 
mosa, xxxiv. 67-77, 78, 79, 190. 

— , pyrites deposits, Rio Tinto, xxxviL 
46-49 ; plates v.-vii. 



U. 



Udale band coal-seam, xxxiiL 128, 136, 
143. 

— coal seam, section, xxxii. 327 ; xxxiv. 
132, 133, 134, 136 ; sections, 136. 

Ulleswater, Newcastle water-supply, 

xxiv. 49-60 ; plate xiii. 
Ulexite, analysis, xxx. 60. 
Ulgham main seam, xxxvii. 7. 

— top seam, xxxvii. 7. 

Ullock, xxxL 218 ; xxxiv. 126, 127, 128, 

129; section, 136. 
Ulster, basaltic rocks, etc., xxxii. abs. 1. 
Umaria coal-field, xxxiiL abs. 31 ; xxxiv. 

abs. 16. 

— colliery, xxxviu. 107, 166, 168, 169. 
Umgeni river. Natal, xvii. 79-80. 
(Jmzimkulu river. Natal, xvii. 78. 
Unconformities, xxxiii. 131, 143 ; xxxvi. 

40-41 ; plan and sections, 40. 

— in coal-measures, xxxii. 343-344. 
Under-horsing in collieries, xxxiL 103 rt 

seq, 
Under-viewers, admission to meetings, 

viii. 20; xi. 211-212. 

, resolution, viiL 20. 

Undercutting coal, xxiii. 110, 111; 

plate xxviii. 
Under^ound boilers, ventilation, xii. 78- 

84 ; diagrams facing 79, 81 ; xiii. 3-5. 

— canal, Orbo, xxxvi 119 ; section, 
119. 

— conveyance, Cleveland, xvi. 92-94, 95- 
100. 

of coal, etc., iu. 239-318 ; vi. 2-7 ; 

erratum, vi. 14 ; x. 26-36, 37-39, 145, 

157-169 ; xu. 191-193 ; xvi. 49-50, 53- 

66, 88-91 ; plates xii. -xiii. 
, Marley Hill, xv. 82-88 ; 

plates x.-xi. 
, Pelton, xvi. 101-104, 117- 

124; plates xxx. -xxxiv. 

— engines, steam supply, xxxv. abs. 48. 
, Watson, ix. 247-248. 

— experiments, xxxiii. 182-183. 
--fire, Warora, xxx viii. 97-104. 

- hand stone-borers, xxxi. abs. 26. 

— haulage, x. 26 ; xix. 49-50 ; xxiii. 
224-226 ; xxxv. 235, 239. 

, by compressed-air machinery, xxi. 

73-82, 199 et seq. 

, Mariemont, xxvii. 182. 

, report, xvii. app. i. 4-177. 



Underground haulage conmiittee, appoint- 
ment, xxvii. 99. 

— isotherms, xxxiii. 23-29 ; diagrams, 
24, 26, 27. 

— levelling, instrument, xxvii. 3-8, 128- 
129; plates L-ii. 

, Linsley stafif, xxxv. 69. 

— locomotive traction, prize offered, ix. 
89. 

- pumping-engine, Westphalia, xxvii. 
199. 

— stables, xxxii. 94-97. 

— surveying, xx. 19-47 ; tables L - v.; 73- 
79, 108, 109; plates xxxi.-xxxiL 

— — , improvements, xx. 84-112; plate 
xxxiv. 

— temperatures, xviii. 28-29 ; xxiL 53- 
64, 66 ; xxv. 168, 170, 171 ; xxxL 59- 
73, 142, 204-205, abs. 44 ; xxxiii. abs. 
11, 19, 108; xxxiv. 77, 158, abs. 35, 
42 ; xxxv. 226 ; xxxviL abs. 61. 

, observations, St. Gothard tunnel, 

xxxiii. 19-34. 

— ventilating fan, Westphalia, xxxviL 
abs. 44. 

— water, xxxiii. abs. 86-87. 
Underset limestone, xxv. 49. 
Undulations of strata, xi. 202. 
Unequal distribution of iron in ore, xxxv. 

147-148. 
Uniform colouring of maps, ix. 256. 
United Kingdom, ten years* mineral 

statistics, xxL 161-198. 
United States of America, coal and iron 

production, iv. 126-139. 
, coal-measures and oil produce, 

xxvL 11, 28-31. 
, geological map, xxv. plate 

xliii. ; map of coal-fields, plate xliv. 
, gold and silver, xxxiii. abs. 

61, 62, 63, 64. 

, mining bureau, xxxL abs. 16. 

, petroleum production, xxxv. 

224. 
Units, electrical, xxxiv. 6. 
University, Durham, ii. 49, 92-93, 95, 

96 ; viiL 21 ; ix. 86, 229, 230 ; xL 219 

et seq, 

— aid, viL 30, 169-170, 174. 

— grant, xL 221. 

— training, xxL 30-31, 36, 37, 39, 41, 42. 
Unscreened coal, iv. 283-285. 
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Unthank, Ra., quoted, xxxviii. 190. 
Unthank colliery, ix. 204. 
Unworked mining areas, xxiv. 208-209. 
Upcast and downcast shafts, x. 14. 

— shaft, V. 50. 

— shafts, contraction of, iv. 15 et seq, 
, destructive action of furnace gases, 

xi. 19-26 ; xu. 25-27. 

, heat, viii. 179. 

, moisture, viii. 180. 

, position and loss of temperature, 

iv. 147-189. 

, structure, iv. 15. 

, temperature, iv. 218-221, 226-227. 

, ventilating pressure, xxxiiL 95, 

105. 

— — and their heated air-currents, 
xiii. 53-56 ; diagram, facing 53. 

Upleatham, xiii. 128, 130; xxxv. 114, 

115, 116, 125 ; section, 145. 
— , Cooke ventilator, xxvi. 153 et seq,; 

164 6^ seq, 

— ironstone, section, v. 186. 

— mines, v. 186, 191. 

, pumping-machinery, xvi, 99 et seq. , 

plates XV., xvi, xviii., xx. 

, underground conveyance, xvi. 95 

et seq. 

, , clip pulleys, xvi. 98-99. 

, ventilating experiments, xxvii. 

106, 108, 112. 

Upper and lower beds of coal, North- 
umberland and Durham, xi. 101-138. 

— Bavaria, coal, analyses, xxxv. abs. 
15. 

— carboniferous strata, xxvi. 49, 50, 52 ; 
xxxi. 159. 

, North of England, xxxvii. 3-4, 

6-7, 15-16. 
^- chalk, xxxii. 5. 

— coal-measures, x. 106, 107 ; xxvii. 89, 
92 ; sections, 97 ; xxxii. 321-322. 

— coal-seam, sections, xi. 76, 78, 105, 108. 
, Kurhurballee, xxx. 11, 12, 13, 

14 ; sections, 25. 
, — , analyses, xxx. 15. 

— coal series, xi. 133-134. 

— copper-bearing series, xxiv. 239-240. 

— Elstuarine series, xxxv. 137. 

— Greensand, xxxii. 4. 

— gypseous shales, xxxii. 355. 

— Hall seam, xxii. 123, 125 ; xxxvii. 12. 

— Lias, xxxv. 108. 

, iron-ores, xxxv. 113-124. 

, shale, analysis, xxxv. 156. 



Upper Middle Saarbriicken group, xxviii. 
23 ; sections, 65. 

— Moelfre, xxxvi. 105, 106, 110; sec- 
tion, 118. 

— Muschelkalk, analyses, xxviii. 14, 65. 

— new red sandstone, xi. 184. 

— old red conglomerate, xxvi. 51. 
sandstone, xi. 126 ; xxx. 121. 

— Pennant series, xxiii. 207-208. 

— Rothliegende, xxviii. 16, 65. 

— SaarbrUcken group, xxviii. 23-25 ; 
sections, 65. 

— Salmien rocks, xxxvi. 105. 

— seams, working away of, iv. 145-146. 

— Silesian coal-measures, metallic veins 
xxxiii. abs. 96. 

coal-production, xxvii. 28, 32. 

Upright basaltic dyke, ix. 191-195, 209, 

210, 212. 
Upsal pit, Eston mines, safety-cage, xv. 

, , , Calow, xix. app. i. 9. 

Urals, coal-fields, xxiv. 9-11 ; map, 22 ; 

xxxvii. abs. 93-94. 
— , Kussinsk mine, xxxviii. abs. 2. 
Uranium, annual production, xxi., 187, 

197. 
Ube, Dr., quoted, iii. 168, 179 et seq.^ 330 } 

ix. 4 ; X. 49, 60, 65 ; xxxviii. 10. 
Urpeth collieries, xiii. 75. 
Urquhart, — , Sunlight electric safety- 
lamp, xxxvii. 113-114, 115. 
Urswick, xxxi. 234, 235. 
Uruguay, mining, xxxiii. abs. 8. 
Useml effect of power transmission by 

steam, xxxvi. 2^-27. 
Usefulness of geology, xxi. 242-245. 

Institute, xv. 284. 

Uses of anthracite, xxxi. 185-189. 

coal, vi. 93-95. 

Usworth colliery, coal, v. 15 et seq, 

, Guibal fan, xxvii. 107. 

, Jones and Bidder coal-breaking 

machine, xix. 13, 14, 97, 98; plates 
xxiii-xxiv. 

, workings, iv. 143 et seq,; plan, 140. 

, ventilating fans, xxvi. 165 et seq, 

, Villepigue perforator, xx. 69. 

Utah, iron, xxxv. abs. 49. 
— , Silver sandstone district, xxxi. abs. 40. 
Utilization of blast-furnace gases, xx. 
163-167; plates xiii. -xliv. 

fire-damp, xxxvi. abs. 47. 

gases from coke-ovens, xxii. 16-18, 

90-94. 



Vaccaeone, Louis, quoted, xxxii. abs. 

13. 
Vach, Garth and Wyndham pits, Owen 

safety-cage, xix. app. i. 3-4. 
Vacuum, effect on coal-gases, xxv. 41. 
— gauge, diagram, iv. 38. 



Val Gandino coal-field, xxxiii. abs. 28. 
Vale colliery, Pictou, analysis of water, 

xxix. 55. 
— of Clwyd, xxv. 85, 86, 94. 
Valea Verde mine, xxxv. 85, 89. 
Valenciennes, coal consumed, vi. 88. 
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Valenciennes coal-field, section, xxvii. 

163. 
Valentian series, xxv. 232-233. 
Valuation of mines, xxiii. 117-133, 137- 

141, 145-152, 154-158. 
Value, cannel, xix. 83. 
— , coal-lands, xiii. 29. 
— , German coals, comparative, xxxvii. 

abs. 46-47. 
— , iron, XXX vi. 147-148. 
— , ores extracted, xviii. 182. 
— , various coals, comparative, xxxviii. 

160, 161. 
-- , Venezuelan gold- veins, xxxiv. abs. 48. 
Valve gear, pumping-engines, xxiii. 3-5, 

8-9 et seq. 

— tower, Hury reservoir, xxxiv. 260-261. 
Valves for pumps, Holman, xvii. 90-91. 
Vampyre dyke, xxviii. 21 ; section, 62. 
Vancouver, diamond-borer, xxx. 94. 

— coals, analyses, xxviL 240. 
Vancouvbr Coal Mining and Land 

Company, xxx. 94. 
Van Horebekb, Em., iv. 288, 294. 
Van Schelle, C. J., quoted, xxxii. abs. 

2 ; xxxiii. abs. 18. 
Vane, Eabl, patron, proposed, xv. 294. 
— , quoted, xvii. 28, 95. 
Vapart pulverizer, xxxiL abs. 50. 
Vaporization experiments, v. 80 et seq. 
Vapour, aqueous, elastic force, iii. 180. 
— , power of, vi. 4 et seq. 
Variable expansion, Guinotte system, 

xxvii. 181, 183. 
, self-acting, winding-engine with, 

xxvi. 109-117 ; plates xiii. -xvii. 
Variations, barometer readings, xxxiv. 

142. 
— , compaAS needle, vi. 17-18. 
— , faulting of coal, xxxviii. 49-58 ; 

plates ii.-iii. 
— , thickness of coal-seams, xxv. 13-21 ; 

xxx. 7, 10, 11, 12, 25. 
— , volume of fire-damp, xxxvii. abs. 77. 
Varieties of French coal, vi. 74-75. 

gypsum, xxx. 57-59. 

hematite, xxxi. 225-229. 

Vauxhall waters works, cost of raising 

water, xvi. 136. 
Vavasour's colliery, valuation, xv. 181. 
Vegetable matter forming coal, viii. 102 ; 

xi. 170, 172-174. 

— origin of coal, xxxvii. abs. 89-93. 
Vein tilling, recent, xxxiii. abs. 53. 
Vein-like hematite-deposits, xxviii. 128- 

129; sections, 155; xxxi. 219-221; 

figures, 237. 
Vein-stufl", xxvii. 18, 19, 131, 132; 

xxvui. 120, 121, 122. 
Veine k la pierre coal-seam, xxvii. 177. 
Veins, xiv. 18-21. 
— , origin of, xxxiii. abs. 10, 54. 

— of lead in limestone, xviii. 165-166, 
167, 173-175. 

Velain, Ch., quoted, xxxvi. abs. 8. 



Velocity of air, iv. \2 et Me^. 

— of air-currents in mines, methods 
of ascertaining, x. 207-239, 241-242, 
249251. 

pipes, formula, iiL 207-211. 

short tubes, etc., iii. 82 e< 

Meq., 349. 

gas in pipes, iiL 212-216. 

pressure variation in gases, xxxvi. 

abs. 26-27. 

— — propagation of explosions, xxxL 
abs. 8 ; xxxii. abs. 12-13. 

Vena, hematite, xxxiii. 213, 214 ; 

analyses, 215. 
Vena contracta, velocity of a"r, iv. 12 

et neq. 
Vendin Collibry Company, xxvii. 162. 
Venezuela, gold-fields, xxxiv. abs. 46-48. 
Venitz coal pit, xxviii. 19, 21. 
Venlo, xxiv. 225-226, 227. 
Ventilating furnaces, ix. 150. 

— — , coal-consumption, iii. 100 ; vL 
135-150 ; xL 94, 97. 

, construction, ix. 131-140. 

— — , elasticity of action, ix. 70-71, 75- 
82, 149-160. 

— fans, machines, etc., vi. 145; xix. 2- 
4, 11 et seq,, 226-229; xxviL 100-119; 
xxviii. 44-55 ; xxxi. 124-125, abs. 7, 28 ; 
xxxii. 366; xxxvii. abs. 68; xxxviiL 
31-32. 

, Alexandre, xxxvi. abs. 46. 

, Belgian collieries, xxvii. 178. 

, Biram, xix. 227 ; plate xiii. 

, Bowlker and Watson, xxxL 93- 

104, 238-243; plate xu.; xxxii. 24-33, 

116-121. 

, Brunton, vi 146. 

, Capell, xxxviii. abs. 9. 

, centrifugal, advantages, xxxvL 

161-184; plate xxvi. 

, — , theory of, xxxvii. abe. 51-52. 

, Comberedonde, xxxii. abs. 54. 

, Cooke, xix. 17-20 ; plate vi. ; xxvi. 

151-157 ; plates xxiii. -xxv. 
, Elsecar colliery, xi. 89-98 ; diagrams 

facing 90, 91, 92 ; xii. 27-29. 

, , experiments, xL 91-92. 

, experiments, xxxvi. abs. 2-3. 

, Fabry, vL 145 ; xix. 226. 

, Guibal, xiv. 73-81 ; plates Ixix.- 

Ixxi.; xvi. 6-21, 57; plates L-iiL; 

xviii. 59, 99, 102-104, 139-147 ; xix. 

228 ; plate xiii. ; xxxiii. abs. 56. 

, — , underground, xxxiv. abs. 49. 

, — , with conical inlet, xxxviii. aba. 

63. 

— — , — and Lemielle, comparison, 
xvi. 50 et seq,, 57-86 ; plate xiv. ; xviiL 
139, 141. 

, Gunther, xxviL* 116. 

', Hartop, xi. 90. 

, Hartz, iiL 112. 

, Hopton, vi. 153. 

, joint committee, xxxvii 181-103. 
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Ventilating fans, Kley, xxxvi. abs. 28. 

, Laurent, vi. 2L 

, Lemielle, vi. 129, 134, 234 ; xvi. 

30 ; xviii. 63, 130-131, 133 et seq., 139- 
147 ; xix. 2, 226-227 ; plate xlii. 

— — , — , experiments, xviii. 63-69; 
plates vii.- XV. 

, Lloyd, xix. 6-8 ; plates i.-iii. 

, Nixon, xix. 226 ; plate xliii. 

, Pelzer, xxxL abs. 9. 

, Prussia, xxxi. abs. 28. 

, report of committee, xxx. 273-292; 

plates xlviii.-lxv. 

, Saxony, xxxii. abs. 21. 

, Sohiele, xxviii 106. 

, Ser centrifugal, xxxvi. abs. 1. 

, — portable, xxxvii. abs. 32. 

, Struv^, vi. 146 ; xix. 226-226 ; 

plate xlii. 

, tables of results, vi. 146, 148, 234. 

, underground, Westphalia, xxxvii. 

abs. 44. 
, Waddle, xviii. 99-100, 101 ; plates 

xvL-xvii. ; xix. 227. 

— instruments, xxxL abs. 7. 

— power, XV. 287-288. 
, formulffi, iv. 161 et seq, 

— — , proportions, iii. 336-338. 

— — of airways, xxxiiL 93, 94, 97. 

— pressures, diagrams, facing ix. 139, 
160. 

Ventilation, iv. 292-296 ; x. 15-17 ; xix. 

109 ; xxiL 64-56 ; xxiv. 186 ; xxv. 6, 8 ; 

xxviL 97, 161 ; xxx. 23. 
— , abstraction of gas from goaves of coal- 
mines, xviii 161-165, 157-162. 
— , ascensional, vii. 79-84 ; viii. 9-13. 
— , auxiliary, gassy pits, xxxiv. abs. 3. 
— , Belgian pits, regulations, xxxiv. 

268-271. 
— , broken workings, xxxi. 16 ; plates iii.- 

iv. 
— , certain changes in condition of air 

and their effect, iv. 203-269. 
— , changes of density of air in mines, 

vii. 115-126, 129-167, 186-209. 
— , Channel tunnel, xxxii. 14-16. 
— , coal cargoes, xxv. 108 et seq., 178 

et seq, ; ]^tes xlii. , 1. 
— , collieries, xxvii. 151 ; xxxi. 124-126 ; 

xxxiii. 169; xxxiv. 106, 114. 
— , — , Pennsylvania, xxxi. 91. 
— , compression, Guibal fan, underground, 
— xxxiv. abs. 49. 

— , Daglish water-guage, xvii. 27. 
— , distance travelled by various currents, 

L160-164. 
— , distribution of -air over splits, vi. 163- 

186. 
— , experiments, L 79, 196 ; iv. 16 et seq. ; 

vi 183 et seq,; vii. 61 et seq,^ 105 et 

seq,, 131-132, 144 et seq,, 184 et seq, ; 

xxx. 274-276, 286-292 ; xxxiii abs. 56, 

67. 
— » — > general results, i. 134-136. 



Ventilation, experiments committee, xii. 

17.18. 
— , — on consumption of coal, i. 153. 
— , — with furnace and steam jet, i 

109-129. 
— , Flaggy Creek pit heading, xxxviii. 

16. 
— , furnace, i 148. 
— , — and fan, xxxviii. abs. 22. 
— ^ — — mechanical, comparative cost, 

xviii 102. 
— , gas-drifts for draining goaves, vii. 

79-84; viu. 9-13. 
— , Gouley pit, xxxiv. 288. 
— Hetton colliery, iii. 137. 
— , , experiments, ix. 132 et seq,, 

plan, facing 96. 
— , Hibemia colliery, xii. 61-62, 76-77. 
— , longwall, xviii. 162; xxi 4 et seq,, 

104, 107 ; xxxi 17-18 ; plates vi.-ix. 
— , Lundhill colliery, v. 234 et seq,; vi 

204-213 ; vii 190 ; xvui. 162. 
~, mechanical, xviii. 133. 
— , — , economical advantages, xix. 223- 

237 ; plates xlii. -xliii. 
- , — , effect oi blown-out shots, xxv. 

239-248 ; plates Ixxi-lxxiv. ; xxvi 

101-107. 
— , mines, i 21-23; iv. 4-5, 7 et 

seq,, 148 et seq, ; vi. 161 et seq,, 204- 

235 ; vii. 61 et seq, ; viii. 167 et seq, ; 

xviii. 22, 23; xix. 43-44; xxiii. 222- 
. 224 ; xxxviii. abs. 22-23. 
— , —^, condition in 1867, xvi. 58-69. 
— , — , Derbyshire and Nottingham- 
shire, X. 122, 125, 126, 129, 139-141, 

156-167. 
— , — , England, Pernolet and Aguillon's 

report reviewed, xxxi 6. 
— , — , French commission, xxxi. abs. 

14. 
— , — , Lemielle patent, vi 21, 127, 

129-134; figured, 128, 142. 
— , — , patents for, xvii app. ii. 34-39; 

plate V. ; xviii. app. 14-17 ; xix. app. 

iii 47-49 ; xx. app. ii. 14-16 ; xxi app. 

ii. 14 ; xxii app. ii 18-20 ; xxiii. app. 

ii. 16 ; xxiv. app. ii 18-20 ; xxv. app. 

u. 18-19. 
— , — , Prussia, xii. 47-48 ; xxxii. abs. 

2223. 
— , — , ---, regulations, xxxv. 167-170. 
— , Moira colliery, x. 164 ; xxxii. 186, 

187. 
— , Mont Cenis tunnel, xxxii. abs. 39. 
-, paradoxes in, xii. 85, 93-143; xiii. 

5-11, 14, 48, 62, 104-105. 
— , register and detector, Buxton, x. 

133135. 
— , report, xv. 244. 
— , St. Louis tunnel, xxxii. abs. 63. 
— , Seaham colliery, xxxii. 225-226 

plate xxx. 
— , separate, cost, xxxi. abs. 31. 
~, South Staffordshii'e, x. 196. 
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Ventilation, South Wales, xxiiL 222. 
— , steam jet as a motive power, i. 35-62, 

65-69, 71-183, 195-207, 225 tt seq., 

233 et Htq, 
— , Strafford Main, Bamsley, xvii. 44, 

48, 60, 111-112. 
— , synopsis of, L 158. 
-, theory of, iii. 73222, 236, 321-340, 

347-369. 

-, underground boilers, xii. 78-84 ; xiiL 

3-5. 
— , velocities of air-currents in mines, x. 

207-239, 242, 251. 

-, Warora colliery, xxxviii. 110-113. 
— , Warwickshire coal-field, xxxiii. 1.59. 
— , water power, ii. 71, 73. 
— , Westpnalian mines, xxxvi. abs. 17- 

20. 

— and gases of coal-mines, i. 239-249, 
261, 262. 

lighting of mines, xii. 184-190. 

working of collieries, vii. 9-26, 31- 

60. 

— tables, Pearce, xxxiii. 93-106. 

— tell-tale, telephonic, xxvii. 121-124; 
xxviii. 67-68. 

— of dip contrasted with rise workings, 
ii. 31-34. 

Verespatak, xxxv. 81, 82, 83, 85, 86, 87, 

90. 
Verity, Dr. — , quoted, v. 206 ; vii. 99. 
Vkbnbuil, E. Db, quoted, xxxvii. 29, 49. 
Versteinerung, petrifaction of coal, 

xxviii. 26, 28. 
Vertebraria australis, figured, vi. 33; 

plate iii. 
Vertical boilers, explosions, xxix. 36, 38, 

41. 

— flues in coke-ovens, ix. 37-38, 45. 

— retorts, mineral-oil, xx. 177 et seq, ; 
plates xlix.-li. 

— workings, Mons district, xxvii. 179- 
180 ; plate xxiii. 

Vertonoen, Ghas., quoted, xxxiv. abs.* 

55. 
Veuzac, section, xxv. 77, 78. 
Viaduct, Berwick, viii. 75. 
Vialas mines, xxxiii. abs. 22. 
Vibrations, strata in(mines, xxxii.abs. 60. 
— , theory, xxiv. 63-65. 
ViCAiRE, — , quoted, xxxii. abs. 56. 
Vicars firebars, xxvii. 207-208, 211 ; 

xxxviii. 223. 
Vice-presidents, election, iv. 262 ; ix. 

54; xii. 3, 17, 42-43; xviu. 85-86; 

xxxviii. 44. 
, ex-officio members of council, 

xxxviii. 183-185. 
, increased number of, ix. 254-255 ; 

xi. 209, 223-225. 

, re-election, vii. 180. 

, resolution as to, xiv. 1, 7-8. 

VicKBRS AND Smith firebars, xviii. 53. 
ViCKBRS fire-bars, xxviL 207-208, 211 ; 

xxxviii. 223. 



ViCKERS mechanical stoker, xviii. 96, 
108 et seq, 

— smoke-consumer, xvii. 74. 

ViCOIONB NOBUX COLLIERT COMPANY, 

xxvii. 160161. 
Victoria, mineral statistics, xxxv. abs. 
16. 

— and Albert yacht, xxxi. 187. 

— bridge, St. Lawrence river, viiL 78. 

— coal-mines. Nova Scotia, xxiv. 185-186, 
194, 195, 200. 

— coal-seam, xxxvii. 4, 6, 125, 127, 128. 
, section, xxvii. 218 ; analyses, 

219. 

— colliery, xix. 117, 118, 121, 151, 162. 

— docks and ironworks, v. 198, 214. 
ViDAL, — , quoted, xxvi. 103. 
ViDAL, Ramon, quoted, xxxvi. 34. 
ViBiLLE, — , quoted, xxxii. abs. 12. 
Vienne, Dauphin^, minerals, xxxv. abs. 

29. 
Vierzon saw - mill, boiler explosion, 

xxxiii. abs. 70. 
ViLLARASA, Juan, quoted, xxxvi. 34. 
Villeder, Morbihan, xxxiv. abs. 45. 
Villefranche, section, xxv. 77, 78. 
ViLLEPiGUE perforator, xx. 47, 65 et seq.; 

plate XXX. 
ViLLOT, — , quoted, xxxiii. abs. 49, 85. 
Viransher, Asia Minor, iii. 70. 
Virgin band coal-seam, xxxiv. 132. 

— coal-seam, section, xxxii. 331, 348 ; 
xxxiiL 128, 135. 

— Mary hospital, funds, v. 25-26, 63. 
Virj^inia, coal-field, xL 173. 

— , iron-ores, xxxiii. abs. 25, 61 ; xxxiv. 

abs. 21. 
— , pyrites, xxxiv. abs. 25. 
— , zinc, xxxiii. abs. 23. 
ViRLET d' Adust, Th., quoted, xxxiiL 

abs. 30 ; xxxiv. abs. 16. 
Virtual numbers of teeth and radii of 

wheels, xxi. 281. 
Vis inertise, xxi. 65, 119. 

— viva, xxi. 66, 96, 100, 116. 

Visit of engineers to Newcastle, 1887, 

xxxvi. 125-127, 201. 
Visitors, admission to meetings, xi. 225. 
Vivian, — , quoted, i. 42, 52-53. 
Vivian, Jnc, Cumberland cocU-Jieldy 

xxxiii. 136. 
— , diamond rock-boring, xxx. 103-105; 

xxxi. 43-46. 
— , quoted, xxx. 101. 
Vivian, Sir Hussey, quoted, xvi. 46. 
Volcanic activity, xx. 134, 136, 137, 142- 

144. 

— rocks, xxiii. 75, 99, 100, 104. 
Volkoi mines, xxxv. 82, 83, 88. 
VoLLBRT, — , quoted, xxxii. abs. 65. 
Volterra salt-deposits, xxxviL abs. 14. 
Voltmeter, xxxiv. 56-57. 

Voltzia sandstone, xxviii. 13, 65. 
Volume of fire-damp, variations, xxxviL 
abs. 77. 
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Volume of occluded gases, xxii. 25-28, 

129-131. 
Von Amim's colliery, Planitz, xxxiv. 

abs. 49. 
Von der Heydt anticlinal, xxviii. 22, 23. 
— colliery, xxviii. 46 j sections, 

59, 65. 

, haulage, xxxii. abs. 66. 

Von Hausmann, J. L., quoted, iv. 66, 

76, 91. 
Von Krug shaft. Upper Silesia, xxvii. 

190. 



Von Mbykr, Db. Ernst, quoted, xxiL 
1 25, 27, 28, 130, 135, 136. 

Vorwjerts, Wynandsiwien, Holland, bor- 
ing, xxvi. 19, 24, 25 ; section, 23. 

Vosges sandstone, xxviii. 13, 66. 
I Voulte iron-mine, fire-damp explosion, 

xxxviii. 62-63, 70. 
^ Voyages m^tallurgiques, de Jars, viiL 111. 

VuiLLKMiN, E., reception of North of 
I England institute, xxvii. 245-248. 
I — , statistics, French northern coal-field, 
i xxvii. 163-169. 



W. 



W.B. lead-mines, xxix. 106- 108. 
Wabner, R., quoted, xxxviii. abs. 12. 
Waddbll, Db. — > quoted, xxxviii. 88. 
Waddington, — , quoted, xiv. 113-115. 
Waddinqton, J., quoted, v. 179. 
Waddlb, John R., ventilating fan, xix. 

227 ; plate xlii. ; xxvi. 156, 161 ; xxx. 

plate 1. ; xxxviii. 31. 

— , , Celynen, xxxvii. 183. 

— , , Pelton, xviii. 99-101; plates 

xvi. -X vii. 
— , — — , table, xxiiL 223-224. 

— , , useful effect, xxvii. 110. 

— , , Warora, xxxviii. 110-113. 

Waeyenbbbch, a. van, quoted, xiii. 64. 
Wages, iii. app. 12 ; iv. 74, 90, 295, 299, 

300 ; vi. 81-82 ; xv. 205, 208-209, 210, 

216, 217, 232, 240, 241-242, 259, 261 ; 

xviii. 176-177, 181 ; xix. 131, 132, 162; 

xxiv. 6, 9, 11, 12; xxvii. 19; xxx. 22; 

xxxL 165, 166^ 181, 183 ; xxxiii. 160- 

161, 218 ; xxxiv. 71, 75. 
— , miners', xiii. 61, 104, 157-158 ; xxxiv. 

102. 
— , — , Belgium, xiv. 40 ; xxvii. 178 ; 

xxxvi. abs. 29, 30. 
— , — , Bohemia, xxvii. 193. 
— , — , Caucasus, xxxvii. 94. 
— , — , foreign, xxxL abs. 3, 4, 6, 16. 
— f — , France, vi. 81 ; xxxiv. abs. 27. 
— , —, Germany, xxvii. 186, 187, 190, 

195, 198, 199. 
— , — , Huelva, xxxvii. 28, 36. 
— , — , Northern France, xxvii. 173, 175. 
— , — , Prussia, xxxviii. abs. 65. 
— , — , Russia, xxiv. 6, 12. 
— , - -, Sardinia, xix. 93 ; xxxiv. 157. 
— , — , Wallacbia, xxxv. 89. 
— , — , Warora, xxxviii. 114 et seq., 148 

et seq. 
Waggon boiler, xxix. 36, 38, 93 et seq,; 

Wpukte vi 
aggons, method of overturning, xxxvii. 
abs. 72. 
— , stops for, on inclines, xxxvii. abs. 

71. 
— , Warora colliery, xxxviiL 1 10. 
Waggonways, xv. 186, 187-188, 194, 196, 



Waggonways, cost, Bridge pit, Wigan, 
xvii. app. i. 131-132, 171. 

— , Clifton hall, xvii. app. L 91-92. 

— , Gannow, xvii. app. L 76, 76. 

— , Hapton valley, xviL app. i. 64, 69. 

— , Harraton, xvii. app. i. 38-39. 

— , Meadow pit, Wigan, xvii. app. i. 
[37. 

— , Murton, xvii. app. i. 51. 

— , Rowley, xvii. app. i. 81, 85. 

— , Seaham, xvii. app.L 21. 

— , Seaton Delaval, xvii app. L 29-30. 

— , Shireoaks, xviL app. i. 103-104. 
Wagnbb, C. J., quoted, xxxvii. abs. 61. 
Wagnbb, J. , quoted xxxiv. abs. 35. 
Wagneb pocket level, xxxii. abs. 74. 
Wahlbebg, M., quoted, xxxii. abs. 63. 
Waikato coal, analysis, xxxv. 181. 

— coal-district, xxxv. 181. 

— coal-mine, xxxv. 181. 

Wain Lynd colliery, ventilation, xxxi. 

19-20. 
Wairaki coal, xxxv. 208-209; analysis, 

209. 
Wairio colliery, xxxv. 209. 
Walbottle, wooden railway, viii. 47. 

— colliery, xv. 213-214. 

Walcher mining wedge, xxxvi. abs. 27. 

Walokbnaeb, C., quoted, xxxiii. abs. 38. 

WaijCXJTt, C. D., quoted, xxxv. abs. 42. 

Waldemar coal-seam, section, xxviiL 61. 

Waldenburg coal-field, xxxvii. abs. 3. 

Waldridge colliery, iii. 34, 233 ; xv. 212. 

Wales, coals produced, x. 66. 

Wales, — , ventilation, i. 262. 

Wales, John, Lundhill accident and ven- 
tilation of coal-mines, vi. 204-213 et seq, 

— , quoted, vii. 108 et seq., 128, 196 et seq, 

— , working and ventilation of coal- 
mines, Northumberland and Durham, 
viL 9-26, 29, 31 et seq,, ^ et seq., 70-71. 

Walkeb, — , quoted, iii. app. 2. 

Walkeb, F. a., quoted, xxv. 147. 

Walkeb, G. B., joint committee aii 
mechanical verUUaiors, xxxvii. 182-183 
et seq, 

— , federation of mining institutes, xxxviL 
159-161, 171-172. 

Walkeb, Jas., quoted, viii 63. 
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Walkkb, 8. F., experiments with coal- 
dusty xxxiv. 300-301. 

— , lightning in pit. Went Thomtey colliery y 
xxxiiL 83-88, 90 ; xxxvi 49. 

— , principles of electric lighting, con- 
struction and arrangement of electric 
light apparatus, xxzir. 3-63; plates 
L-xL 

— , quoted xxxvi 9. 

— , Suxin electric sc^ety-lamp, xxxv. 57-58. 

Walkeb, W., detaching-hook, xxiv. 
35-37 ; plate xii. 

— , mechanical-drill, xxxL 108-109; plate 
xiii. 

— , safety-hooks, xxix. 208-210, 213, 232; 

W plates xl.-xli. 
ALKER AND Oliveb, automatic regidator 
for incandescent lamps, xxxiv. 53-54. 
Walkeb and Rastbick, quoted, viii. 51, 

58, 63, 64, 65 ; ix. 57. 
Walker alkali works, stone preservatives, 
xi. 25. 

— colUery, xv. 211, 213, 225. 

, cage accident, xi. 161. 

, fire-damp, L 286-287. 

— ironworks, v. 168 ; xiiL 123-124. 

, boiler explosion, iv. 44-48. 

, coke ovens, ix. 50. 

, Goodman firebars, xviiL 47. 

Wall, — , iL 99, 100-101. 

Wallace, Hbnby, spontaneous com- 

hustim ofcocdy xxv. 127, 128. 
Wallace, J., Bainbridge safety -lamp, 

xxiiL 22-23. 
— , combustion of coal-gas to produce 

heat, xxiiL 47-63, 113; plates xv.-xvii. 
— , safety-lamps and shot-firing, xxiv. 

69-70, 168-169, 170. 
— , Warsop rock drill, xxiii. 259-264 ; 

plates xlviL -xlix. 
Wallace, Wm., quoted, xxvii. 134. 
Wallau, J., mechanical stoking, xviii. 

114. 
— , quoted, xxiv. 124. 
Walleb, WiLLLAJf, Birmingham en- 
gineers ai Newcastle, xviii. 150. 
— , cost of pumping, xyii. 22-27. 
— , counterbalancing vnnding-engines, xxi. 

220. 
— , mechanical rivetting, xviii. 82-83. 
— , — stoking, xviii. 46. 
— , printing papers in advance, xvi. 131. 
— , pumping water, xvi. 133, 135-140 ; 

XXL 123-154, 156 ; plates xxx.-xxxi. 
— , smoke-consumers, xviL 68, 70-72. 
— , statical and dynamical pressure in 

lifting sets, xxi. 95-97 et seq. 
— , steam boilers, xviii. 107 et seq,, 121- 

126 ; plate xxxvi.; xix. 9; xx. 49-61, 

62, 63, 117-120, 121 et seq,; plates 

xxvi.-xxix., xxxv. 

— , , firing, xix. 68-69. 

Walling of shafts, xxxvii. abs. 71. 
Wallsend coal, ii. 122-124. 

— colliery, xv. 213. 



Wallsend colliery, coal creeps, xvii 82- 

83, 106. 

, coal-seams, v. 136 ; xxxviL 6. 

, gas blower, xxvi. 38. 

, — evolved, L 282-283. 

, New South Wales, xxxviL 145. 

, proposed drainage, v. 139. 

, pumping-engine, xix. 207. 

, safety-lamp experiments, i. 316- 

318. 

— ironworks, v. 213. 

Walsall, boiler explosions, xxxiL 194; 

plate xxvi, 
Walton Park colliery. New Zealand, 

xxxv. 202-203. 
Waratah colliery, New South Wales, pit 

headings, xxxviii. 13-16 ; plate L 

, , coal nodules, xxxvii. 149. 

Wabdbn, — , Quoted, xxxviiL 87. 
Wardha coal-field, xxxviii. 77 et seq,; 

W plate iv. 
ard's Hill, section, xxv. 46 ; xxviL 82, 
83,300. 
Wabb, Thos., quoted, xxvii. 18. 
Wabhxtrst, John, LundhUl colliery ex- 

Wolosion, V. 237-238, 242-243. 
ABINO, Chas., coal-cutting machine, 
ii. 67-69, 101; plate v.; xiv. 126. 
Warkworth and Broomhill, coal-seams, 

xxxviL 7. 
Warmley, section, xxviL 97. 
Wamell Fell colliery, xxxiv. 107-108. 
Wabocqu^, — , safety-cage, xxviL 181, 

.183. 
Warora, coal-mining, xxxviii. 77-170; 

W plates iv.-iv. bis. 
arren house coal-seam, xxv. 16, 17. 
Wabbinoton, J vo., coal-cutting machines, 

xiv. 116 et seq, 
Warrington and Birmingham railway, 

ix. 57-58. 
WABSOiP, — , quoted, xxiL 47. 
— , rock drill, xxiiL 259-264 ; plates 

xlvii.-xlix. 
Warwickshire coal-field, xxxiii. 151-162 ; 

plates viii.-xL 

— coal-production, x. 66 ; xxxiii. 163. 

— coal-seams, xxxiiL 151-152. 

— colliery, plan, xxxiii. 162. 

Wash or drift, Durham coal-field, xiiL 

69-85, 96, 202 ; plan, 69 ; sketch, 71 ; 

sections, 73, 74, 75, 16, 77, 79, 80, 81, 

82 ; xiv. 1-6 ; xxiiL 74. 

, Flintshire coal-field, xxv. 99. 

Washes, xix. 79, 80. 

Washing coal, viii. 124 ; xii. 214-215 ; 

xxxv. 236-237 ; xxxvii. abs. 45. 

, apparatus, xv. 61-66 ; plate ix. 

, for coke-making, xii. 38. 

— lead-ore, xxvii. 20-21. 

— ore and coal, settling ponds, xxxviii. 
abs. 12-13. 

Washington chemical works, furnaces 
with inclined grates, xix. 64, 68; 
plate xvL 



Digitiz'ed by 



Google 



Volumes i. to xxxvm. 



18? 



Washinfi^ton colliery, Guibai fan, xxvi. 
167. 
- — , Lemielle ventilator, xvii. 80 ; 
xviii. 59, 60, 100. 
, shaft accident, xvL 127. 

— ironworks, v. 214. 

— steamer, xxxi. 187. 

Wasmuth, Henry A., quoted, xxxvii. 

abs. 41. 
Wassy iron-ore, analysis, xxv. 77. 
Waste gases, xiii. 140-141. 
T from coke-ovens, utilization of , viii. 

119- 120 ; ix. 37-38, 41-43, 44. 

— heat of coke-ovens, xii. 216-217. 

— in manufacture of coke, xxii. 3 et seq. 
mining, Pennsylvania, xxxviii. 

abs. 6-6. 
, Warora, xxxviiL 129. 

— of coal, xxii. 42-44 ; xxv. 254 ; xxxvi. 
147. 

steam, experiments, v. 80 et seq. 

Wastes, imperfect ventilation, vii. 4. 
W ater, acid, Gowrie mines. Cape Breton, 

xxvi. 55. 
— , action of heat on, xi. 41. 
— , Belgian mines, regulations, xxxiv. 

274275. 
— , boilers, xxxviii. abs. 60-61. 
— , boring aeainst, in coal-mines, xix. 

171-176; plates xxxi.-xxxii. 
— , chalybeate, action of in mines, iv. 271- 

281 ; V. 22. 
— , cohering shafts,xxvL 3-11 ; plates i.-iii. 
— , external application to coke, ix. 9 ; 

xxu. 95-96, 107. 
— , gold-mines, xxxi. 164. 
'-, Ukyingdust in mines, xxxi. 146. 
— , Nova Scotian pits, analyses, etc., xxix. 

63. 
— , pits, X. 46-47, 48-49. 
— , pumping of, xvi. 135. 
— , soil, pressure, xxxvi. abs. 16. 
— , underground, xxxiii. abs. 86. 
— , Warwickshire collieries, xxxiii. 153- 

164. 

— as a ventilating power, ii. 71-73, 82. 

— barrels, raising, x. 95, 96. 

— bearing beds, xii. 180, 181. 

strata, sinking through, xxxiii. 

abs. 94; xxxiv. abs. 39, 72; xxxv. 
abs. 33 ; xxxviii. abs. 3, 29-30. 

— blast, Per(^ Main, i. 279 et aeq, 
, theory, i. 279 ; ii. 16. 

— blean, xxviii. 110, 112, 123. 

— blow-off valve, Hall, iv. 40-42. 

— cartridges, xxxiv. 303, 304 et aeq,; 
xxxvi. abs. 26, 45. 

— columns in lifting sets, pressure, xxi. 
49-58, 116 et aeq, ; plates iv.-ix. 

— discharge, Pelton colliery, iii. 36 et aeq. 
through pipes, iii. 216-217. 

— feeders. Castle Eden colliery, v. 158 ; 
xi. 12-14. 

, Hartbushes or South Wingate col- 
liery, xL 16- 17* 



Water feeders, Harton colliery, xi. 14-16. 

, Hibemia colliery, Westphalia, xi. 

15-16. 

, Killingworth colliery, v. 158. 

, Seaton, v. 126. 

, shafts, xii. 20 et aeq, 

— gas, xxxiii. abs. 55. 

— gauge, L 103-104; vii. \V1 et aeq. 
, ascertaining pressure of ventila- 
ting column,xvii. 27-30, 41-42; plate iiL 

, barometer and other observations, 

Seaham colliery, xxxii. 225-317 ; plates 
XXX. -xxxi. 

,',boiler8, xi. 51-52; diagram facing 61. 

, diagrams, facing ix. 139. 

, experiments, i. 128-133. 

, Guibai fan, xiv. 77 et aeq, 

— -, T. Y. Hall, xi. 217-218 ; diagram 
facing 217. 

, improvements in construction, xv. 

103-105 ; plate xiii. ; xxx. 276. 

, Marreco recording, xxviii. 71-73. 

, pressure, square roots, xxxiii. 96, 106. 

— — , Smith cylinder, iv. 42. 
, — , magnetic, iv. 42. 

, — , vacuum, diagram, iv. 38. 

— — , Wollaston, iii. 168, plate i. 

— level, Kahle, xxxviii abs. 71. 

— pressure in soil, xxxvi. abs. 16. 

— producing gas-blowers, xvii. 109. 

— raised intrench mines, xxxi. abs. 3. 

— Street, Liverpool, waterworks engine, 
xxi. 134-135, 139 et aeq. 

— supply, xxiv. 49-60, 85-95 ; plates 
xiiL-xvi. ; xxviii. 173-181. 

— tank, seU-acting, xxxvii. abs. 54. 

— transport, xxvii. 45. 

— used in connexion with air-compressors, 
xxxvii. 213-214, 215. 

— wheel, Pelton, high-pressure, xxxviii. 
abs. 20. 

, Roman, Rio Tinto, xxxvii. 49 ; 

plate vii. 

in coal-pits, iii. 243-244 ; x. 40. 

Waterhouses, boilers, xxii. 16, 19. 
— , ventilating fans, xxvL 156 et aeq. 
Watering coal-dust, xxxiv. 303-304. 
Waterloo coal-seam, x. 118. 
Waterworks, water pumped, xvi. 136. 
Wathwood coal-seam, v. 231, 233. 
Watkin, — , quoted, xvi. 27. 
Watkin, Sir Edw., Channel tunnel, 

xxxu. 17-18, 19, 23. 
Watkin, W. J. L., Calow aafety-cage, 

XV. HI. 
Watson*,— ,lubricator,xxv.220; plate Ixv. 
— , quoted, xxii. 134, 136. 
Watson, H., quoted, xi. 160, 217, 218. 
Watson, J as., safety -cage, xvii. 30. 
Watson, J., quoted, xxxviii. 190. 
Watson, Jnc, quoted, xxxviii. 193, 196. 
Watson, John, presentation of colliery 

plans, etc., to institute, xvii 63. 
— , publication of borings, xxiii. 164. 
— , , cost, xxvii. 141. 
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Watson, M., Cumberland coal-field, 

xxxiii. 139. 
Watson, Nicholson, lightning in pit, 

Ta7\field Moor, xxx. 34. 
Watson, Robt., boiler float, iv. 40, 140. 
Watson, Thos. H., quoted, ix. 247, 

248. 
Watson, T. P., quoted, xxxiii. abs. 41. 
Watson, Wm., cement walling, ix. 68, 

73-74, 142-143, 148. 

— lightning in pit, Tanfield Moor, xxx. 
32-33. 

— , safety-lamps, xiL 74. 

Watson and Bowlkeb, ventilating fan, 

xxxL 93-104, 238-243 ; plate xiL ; 

xxxu. 24-33, 116-121. 
Watson and Dixon, coal-cutting 

machine, xii. 49. 
Watt, Jas., smoke-consumer, xvii. 67. 
-, quoted, xxvi. 116 ; xxxvi. 138, 141. 
Wattbyne, v., quoted, xxxiv. abs. 37. 
Wave of vibration, dynamite explosions, 

xxxii. 196. 
Waverley gold-field, xxxi. 152, 156, 158, 

160-161, 168, 169 ; map, 173. 
Wawn, Chas., diflferent systems of open- 
ing bridges, xxiL 61-72, 162, ; plates 

xv.-xix., xxxvL 
Wax or clay wall, x. 164. 
Wayleave, xv. 179, 183, 184, 195. 
Wayne's Merthyr steam-coal, tested at 

Keyham, xiv. 49 ^^^e^'.; plates ix., xxi.- 

xxiii., xxvii. 
Wealb, Jno., quoted, iii. 235 ; iv. 262. 
— , Well-digging and Boring, quoted, x. 

199. 
Wear, river, xii. 150-151 ; xiii. 76-78, 

159, 160 ; xxxvii. 153. 
— , _, escape of gas, xi. 175 ; xxxiii. 179. 
— , — , improvements, x. 54. 
Wear and tear, buckets, Framwellgate 

colliery, xii. 39. 

, Copp^ coke-ovens, xxii. 90. 

, pumping-gear, xvi. 92-93, 126- 

127 ; xvii. 24. 
Weardale, xviii. 165-167, 172, 177; 

xxxiv. 128-130 ; general sections, 136. 

— ironstone, xiii. 144-145. 

— Hmestone, xxi. 265, 266, 268. 

steamer, stoking experiments, xviii. 

86 et seq., 105-106 ; plates xviiL -xxxiv. 
Wearmouth colliery, four-decked cage, 

xxiii. 40. 

, plant, xxxvi. 209. 

, section, xxxvii. plate xxxviii. 

to Bishop Auckland, coal-seams, 

xxxvii. 6. 
Weary Hall colliery, xxxiv. 106. 
Weathering, eflfect on coal, xi. 175; 

xiv. 55-56 ; xxu. 25, 26, 28, 131-133 ; 

XXV. 42 ; xxvi. 37, 38. 

— of limestone, xxvi. 127-128. 
Wbatherly, Thos., Burradon colliery 

explosion, viiL 164. 
Wbbnbb, a., quoted, xxxvi. abs. 51. 



Webster, Robt. Chas., LundhUl colliery 

explosion, v. 245, 249 et seq. 
Webster, Thos., new mode of changing 

clacks in pumping-engines, i. 215-216. 
Webster iron buid, sections, xxvi. 82. 
Wedge, Burnett roller, xxxiv. 193-198; 

plate xxxvii. ; xxxv. 97-101. 
— , mining, Walcher, xxxvi. abs. 27. 

— for breaking up coal, xxiii. 108 ; 
plate xxx. 

— shaped deposits, viii. 190-192. 
Wed^g coal, xxxiii. 15, 17, 58-59. 

— cribs or curbs, x. 155 ; xL 9 6^ seq. ; 
xii. 20 et seq, ; xx. 197, 201. 

, Plas Power, xxvi. 5 ; plate iL 

, Ryhope sinking, v. 149, 151 c^ seq. 

Weekes, Geo., quoted, xiv. 49. 
Weeks, J. D., quoted, xxxv. abs. 37. 
Weeks, J. G., alteration of hye-latos, 

xxxviii. 183, 184. 
— , danger of sparks from prickers and 

stemmers, xxxiii. 10-11, 61. 
— , gauzeless safety-lamp, xxxvii. 73. 
— , inclination of boreholes, xxix. 191. 
— , mining coal by compressed lime, xxxiii. 

16, 17. 
— , — industries of Prussia, xxvii. 295, 

296. 
— , Rigg and MeiUejohn coal -cutting 

machine, xxviii. 194. 
— , rope havla^ge, xxix. 73-74. 
— , RovUedge- Johnson safety-lamp, xxxiv. 

189, 295. 
— , safety-hooks, xxix. 219, 233. 
— , shrinkage of paper, xxxv. 44. 
Weetslet royalty, ii. 277. 
Wbgge and l^LZER, boring-machine, 

xxxiii. abs. 58. 
Wbidtmann, J., control-apparatus for 

windine-engines, xxxvii. abs. 21-22. 
Weight of coal, ii. 206. 

husk in various grains, xxxii. 72. 

ores extracted, xviii. 182. 

— per cubic foot of broken anthracite, 
xxxviii. abs. 67. 

Weights and measures, northern coal- 
field, xix. 177-186. 

Weisbach, — , Mechanics, quoted, x. 229, 
230. 

Weiss, Ch. E., quoted, xxxiii. abs. 17. 

Weka Pass stone, xxxv. 175. 

Weldinc boiler-plates, xx. 123. 

Wellingborough, xxxv. 135-137. 

— , iron-ore, analysis, xxxv. 138. 

Wellington, New Zealand, section, xxxv. 
220. 

— colliery, Whitehaven, sections, xxxii. 
326, 363. 

— mine, xxxi. 159. 

— pit, xxxiv. 113, 133. 

Wellnbr, Prof. — , quoted, xxxiii. 

abs. 1. 
Wells, artesian, Saxony, xxxviii. abs. 13. 
— , Liverpool waterworks, yield, xxi. 146- 

151. 
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Welsh coal, calorific value, xvii. 72. 
, Keyham experiments, xiv. 52 et 

seq.; plates iv. et seq, 
Wellsike coal, xxxvii. 16. 
Wkltz, C, quoted, xxxiv. abs. 46. 
Wbndbboth, — , quoted, xxxi. abs. 21 ; 

xxxvii. abs. 24. 
Wbngeb compressed-air brake, xxxiL 

abs. 56. 
Wkngleb, R., quoted, xxxvi. abs. 37 ; 

xxxvii. abs. 2. 
Wenlock limestone, Dudley, x. 196. 
Wensleydale, section, xxv. 2.38. 
Wentworthite, analysis, xxx. 60. 
Webdbrmann, — , quoted, xxxiv. 39. 
Webner, Prof. R. R., quoted, xxxiii. 

abs. 77. ; xxxiv. abs. 7. 
Wbst, Thos., quoted, xxxiv. 86, 89, 90.' 
West and Mid Lothian district, xx. 135- 

137, 142-143, 149, 150. 

— Ardsley colliery, coal-cutting machine, 
xiL 63 et seq. 

, Denton and Whittaker safety- 
cage, xix. app. i. 10. 

— Auckland colliery, xv. 237. 
, main seam, v. 20. 

— Bassett, stamping, xxx. 141. 

— Borneo, gold reef working, xxxiii. 
abs. 18. 

— Bromwich, Heath pits, x.; plan and 
section, facing 32, 35 ; thick coal, 
section, facing 184. 

— Chiverton mine, jigging ores, xxx. 
144-145. 

— Cramlington colliery, ii. 278 ; viii, 
100-101. 

, horses and ponies, xxxii. 106, 

108. 

— Cumberland, xxxi. 211, 212, 219, 229, 
230. 

, hematite-deposits, xxviii. 109-154, 

219-234; plates xviii. -xxxiii., xxxix. ; 
xxx. 27-30, 113-118. 

— — , hematite-mines, Cranston rock 
drill, xxix. 224. 

— Denton colliery, xv. 210. 

— Durham railway, xv. 238. 

— Hartlepool, borings near, xxxviii. 
25. 

and Clarence railways, traffic, xii. 

172. 

dock, XV. 244. 

Wbst Hartlepool Gas and Water 
Company, xxx. 263 et seq. 

West Hartley steam coal, Keyham experi- 
ments, xiv. 49 et seq, 

— mines, Rosedale, xxxii. 44, 46-48. 

— Minor pit, Hetton colliery, ix. 93 
et seq. 

, , steam haulage experi- 
ments, v. 98. 

— Moor limestone quarries, pneumatic 
rock drill, xxix. 225. 

— — pit, G. Stephenson experiments, 
safety-lamp, viii. 37. 



West Newfoundland, coal-measures and 
lower carboniferous, xxiii. 167-176; 
plate XXXV. 

— Pyrenees,metalliferous deposit8,xxxvi. 
abs. 38. 

— Rainton colliery, xv. 213. 

, Broadbent safety-cage, xvi. 128. 

— Seaton mine, frue vanner, xxx. 148. 

— Stanley, colliery explosion, xxxiii. abs. 
38. 

, telegraph wires, xxx. 44. 

— Thomley colliery, lightning in pit, 
xxxiii. 81-92 ; xxxvi 47-49, 86. 

— Virginia, coal-measures, section, xxv. 
163. 

— Wanganui coal, analysis, xxxv. 186. 
coal-field, xxxv. 185-186 ; section 

186. 

— Wylam colliery, plant, xxxvi. 207. 
Westbury iron-ore deposits, xxxv. 139- 

141. 

, analyses, xxxv. 140. 

, general sections, xxxv. 145. 

, geological map, xxxv. 145. 

, output, xxxv. 141. 

Wester coal-seam, ix. 205, 207, 220, 222 ; 

xxx. 125 ; xxxvii. 20. 
Westerton colliery, xv. 239. 
Westleigh, coal-seams, xv. 14. 
Weston arc lamp, xxxiv. 30, 33. 

— dynamo, xxxiv. 12 ; plate iii. 
Weston Coyney colliery, pumping- appar- 
atus, XV. 38. 

Westphalia, breakage of winding-ropes, 

xxxii. abs. 80. 
— , briquette factory, xxxii. abs. 63-64. 
— , coal, concretions, with plants, xxxvii. 

abs. 62-63. 

— , coal-dust experiments, xxxiv. 232 ; 
xxxvii. 81, 82. 

— , coal-field, xxxiii. abs. 106. 

— , , northerly portion, xxxviii. abs. 

3. 
— , coal-mines, xxvii. 194-199. 
— , coal-production, xxvii. 27, 32, 34 ; 

xxxviii. abs. 37. 

— , coke manufacture, xxxviii. abs. 4. 
— , Hibernia colliery, tubbing, xi. 15. 

— , safety-lamp, experiments, xxxiv. 

163. 
— , underground ventilating fan, xxxvii. 

abs. 44. 
— , ventilation of mines, xxxvi. abs. 17. 
— , wedging curbs laid on sand, xii. 22. 
Westport coal-field. New Zealand, xxxv. 

188-191. 

— harbour. New Zealand, xxxv. 188- 
189. 

Wet air-compressor, xxxii. abs. 83. 
- pits, safety-lamps, xxiii. 21 et seq, 
Wetherall boring, xiii. 88. 
Whalley, Thos., tail-ropes, xv. 89. 
Whangarei coal district, xxxv. 179-181. 
Whangaroa coal-seams, xxxv. 180. 
I Wharmley whin dyke, xviii. 170, 
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Whamcliffe Silkstone collieries, Ville- 

Wpigae perforator, xx. 68. 
HABTON, —, quoted, xi. 176. 
Whabton, Wm. Llotd, quoted, xxxiii. 

179. 
Whatman hand-made paper, xxxiv. 176 

et seq. 
Whauwhau colliery, xxxv. 179, 180. 
Wheal Concord mine, Devon, Bastier 
chain-pump, xv. 124, 151, 152 et seq. 

— Jane mine, pulverizing ores, xxx. 143- 
144. 

— Vor mines, pumping-engines, xix. 
205207. 

, stamping, xxx. 139. 

Wheat, bushel, various places, xix. 177. 

Wheel skips, x. 28-29. 

Wheels, viii. 53-64. 

— , teeth, xxi. 271-284 ; plates xlii.-xlv. 

— of tubs, dimensions, iii. 249. 
Whewel anemometer, x. 208, 236. 
Whickham stone coal-seam, xxxvlL 7. 
Whilchester limestone, section, xi. 111. 
Whin dykes, iii. 21-22, 23 ; xxiL 131. 

— sill, ix. 193 ; xii. 157. 

, intrusion of, xxvii. 73-86, 297- 

303; plates v., xl. 

Whinbank colliery, xxxiv. 111. 

Whingill collieries, xxxiv. 103, 105, 109. 

Whinnyhill colliery, section, xxxiL 323. 

Whipple process of iron-manufacture, iv. 
136. 

Whirling machine, for testing anemo- 
meters, X- 217 et seq, , 226, 230 ; diagram 
facing 217. 

Whirlstone, xxxiv. 126. 

Whistle-float in boilers, iv. 118. 

Whitakbb, — , mechanical stoker, xviii. 
44, 46 et seq. 

Whitakeb and Denton safety-cage, xix. 
app. i. 10. 

Whitburn limestone quarries, xxx. 46. 

— new winning, xxx. 45-46. 
Whitby, V. 199-200; xiu. 116, 116, 122, 

123. 

— and Pickering railway, v. 178. 

— jet, gases evolved, xxvi. 35. 
White, Db. — , quoted, xi. 2, 3. 
White, H., correlation of coal-seams of 

northern England, xxxvii. 126-127. 
— , gas in metalliferous mines, xxxviii. 

71. 
— , lightning in pit, West Thornley 

colliery, xxxiii. 81-83; plate iii. ; 

xxxvL 47-48, 86. 
White and Grant saiety-cage, iii. 29- 

30, 226-226 ; xv. 108 ; xvi. 32, 35-40 ; 

plates vL-viiL; xix. app. i. 11 ; plates 

x.-xi. 
White ash series, xxiii. 209-211. 

— coal, iv. 113, 191-192. 

— ffypsum, analysis, xxx. 59. 

— lias, iL 268. j 

— metal band coal-seam, sections, xxxii. , 
331, 342, 348 ; xxxiiL 121, 133. 1 



Whitehaven, xxxi. 216, 218, 229, 230, 

233. 
— , coal formation, xi. 136. 

— collieries, viii. 149-160; xxxii. 363- 
367 ; sections, .324-326, 356, 363 ; xxxiiL 
122, 126 ; section, 149 ; xxxiv. 100, 101, 
103-107, 109,110, 133. 

, horses, xxxii. 1 10. 

— sandstone, xxviiL 115-116, 118, 150, 
220, 222; sections, 155; xxxii. 321- 
322, 343-345, 348, 355, 366 ; xxxiiL 
122, 125, 127, 129-133, 136, 141, 142, 
144-146; section, 147; xxxiv. 135; 
section, 136. 

— water supply, xxiv. 54-66. 
Whitekeld, xxxiv. 133. 
Whitelaw, J., quoted, xix. app. i. 12. 
— , safety-cage, xix. app. L 11-12 ; plates 

xii. -xiiL 
Whitley colliery, xv. 191. 

— old pit, section, xiii. 209. 
Whitriggs iron-mines, section, xxxL 

237 ; xxxiv. 89-90, 93. 
Whittle boilers, xviii. 107, 126. 
Whittlebum, reservoirs, xxiv. 49, 52, 

53, 56, 92. 
Whitwell colliery, xv. 236. 

, pillar workings, L 246. 

Whitwell stoves, xxxiii. abs. 89-90. 
Whitwood, Guibal fan, xxviL 107. 
Whitworth colliery, xv. 238. 
Whole coal-way air, splits, vii. 51. 
Whopper lode, xxxL abs. 41. 
Whyhogomah, Cape Breton, xxvi. 85. 
WiCHMANN, Pbof. A., quoted, xxxviL 

abs. 67. 
Wicket system. North Wales, xxxi. 17- 

18 ; plate vii. 
Widdrington, boring, xxxv. 225. 
— , coal-seams, xxxvii. 7. 

— colliery, stair-grate furnace, xix. 64 ; 
plate xvii. 

Wide stall system, xxxv. 236, 236. 
WiDEMAN, C., quoted, xxxiii. abs. 46. 
Wideopen colliery, xv. 228. 
Wieliczka, salt-mines, gases, xxxviiL 61, 

70. 
WiESNER, A., quoted, xxxvii. abs. 45. 
Wigan, XV. 16, 17 ; table of seams, 14. 
— , experiments with coal, viii. 126. 

— , boilers, xviii. 125. 

— , steam coal, xviiL 37, 42. 

— cannel, gases evolved, xxvi. 35. 
WiGAN Iron and Goal Company, coke- 
ovens, xxii. 7. 

Wigan Mechanics Institute, viiL 3. 
Wight, — , quoted, xxxii. 61 et seq. 
Wight, Robt., Seaion Bum boiler 

explosion, xi. 32-33, 36. 
Wild, J. W., diamond rock-boring, xxx. 

106. 
Wilkesbarre, U.S.A., xiii. 26. 
Wilkinson, C. S., quoted, xxxviii. abs. 

61. 
Wilkinson, Ern., quoted, xxxv. abs. 41 
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Wilkinson, W., quoted, xii. 217-218. 
WiiiLETT, Hbnby, quoted, xxiii. 187 ; 

xxvi. 26. 
William pit, Whitehaven, xxxiL 363-364. 

, — , winding engine, xxxiv. 108. 

WnxiAMS, — , quoted, ii. 200. 
Williams, jtjn., Alb., quoted, xxxv. 

abs. 29. 
Williams, C. Wye, quoted, xix. 67, 68. 
Williams, G. M., quoted, xxxviii. abs. 

22. 
Williams, J., quoted, xxxviL 9. 
Williams, J. fexjTLER, quoted, xx. 23, 

25, 86, 105. 
— , mineral resources of Flintshire and 
. Denbighshire, xxv. 81-100 ; plate xli. 
Williams, Philip, great northern coal- 

W field, X. 81. 
illiams, Wm., Burradon colliery ex- 
plosion, viii. 163. 

— , gr^t northern coal- field, x. 77, 79- 
80. 

Williams, W. Mattieu, quoted, xix. 
82. 

Williams smoke consumer, xvii. 69, 73. 

Williamson, Prof. — , quoted, xxviii. 
234. 

Williamson, John, quoted, xxix. 153. 

— , safety-lamp, xxix. 155. 

Williamsville coal, xxxiiL abs. 20. 

Willie pit shaft, Tanfield Moor, xxx. 

W plate X. 
illimontswyke to Crag Lough, section, 

xviii. plate xliii. 
Willington colliery, ii. 276; xv. 212, 

217, 250. 
— Quay, viiL 27. 
Willis, Jas., cibstra^tum of explosive gas 

from coal-mines, xviii. 152. 
— , BroadberU safety -ca^e, xvi. 31. 
— , coke manufacture, xxiL 19-20. 
— , Daglish water-gvage, xvii. 29. 
— , direct-acting pumping and vjinding- 

engines, xv. 122, 125-127. 
— , gas in metalliferous mines, xxxviii. 70- 

— , Harrison cast-iron boiler, xvi. 30, 43. 
— , lead-mining districts, xiv. 12, 13. 
— , Lemielle ventUaior, xvii. 80; xviii. 

59, 60, 99, 100. 
— , machines worked by compressed air, 

xxii. 76. 
— , mechanical engineering papers, xviii. 

5. 
— , Pemolet and AguiUon^s report, xxxi. 

•28. 
— , Pieler spirit-lamp, xxxviii 182b. 
— , resistance to air-currents in mines, 

xxxviiL 216-218. 
— , Bigg and Meiklejohn coal-cutting 

machine, xxviii. 79. 
-, safety-hooks, xxix. 219, 233-234. 
— , steam boilers, xix. 9 ; xx. 123. 
— , steel supports, xxxviL 244. 
— , valuation of mines, xxiii. 149. 



Willis rack and pinion, xxi. 271 e( seq.; 

W plates xlii., xliii., xlv. 
ILSON, Ald. — , feeding of Newcastle 

Corporation horses, xxxiL 111. 
Wilson, J. D., Marsaut safety-lamp, 

xxxiv. 166. 
— , Pieler spirit-larnp, xxxviiL 182a. 
Wimon, Kobt., dumberland coal-ield, 

xxxiiL 137, 139. 
Wilson, Wm., and John, quoted, xxxvii. 

16. 
Wilson coal-seam, Nova Scotia, xxiv. 

175, 176. 

— gas producer, xxxv. 237. 
WiMMSB, Fr., quoted, xxxiv. abs. 63. 
WiMMER, RoBT., quoted, xxxvii. abs. 

20. 
Winch, N., quoted, xxxviL 10. 
Winch, T. M., quoted, ix. 185, 207. 
Winch for drawing timber, viii. 95. 
Winckel, fire-damp explosion, xxxviii. 62, 

64,69. 
Wind, speed of, xxxii. 228. 

— method of cleaning coal, xxxi. 245- 
248 ; plates li.-liv. ; xxxvii. abs. 45. 

Windbore protector, xxx. 49-52; plate 

xL 
Winder, xxviiL 110, 113; section, 155; 

xxxiv. 126, 133, 134 ; section, 136. 
Windhills boring, section, xxxL 215. 
Winding, accidents, statistics, xix. app. 

L 18. 
— , Koepe system, xxxii. abs. 43. 

— and lifting, patents for, xvii. app. ii. 
6-23; plates L-ii. ; xviii. app. 4; xix. 
app. iii. 40-41 ; xx. app. ii. 9-10 ; xxi. 
app. ii. 9-10 ; xxii. app. ii. 9-10 ; xxiii. 
app. ii. 9-11 ; xxiv. app. iL 9-10 ; xxv. 
app. iL 9-10. 

— engine boilers, proposed application 
of coke-oven ^ases, xxii. plate xxviii. 

— engines, xxiii. 227-229 ; xxvii. 150- 
151, 154, 169, 160, 161, 290 ; xxviiL 
44-56 ; xxxv. 234. 

, Cinderhill, x. 166. 

— — , control apparatus, xxxvii. abs. 
21-22. 

— ~, counterbalancing, xx. 205-216; 
plates lvii.-lxL ; xxvL 64; xxvii. 187, 
196-197. 

, — and expansion applied to, xxv. 

201-214; plates IL-lix. 
, direct-acting, xv. 19-42, 121-127 ; 

plates iii.-vii. 

— — , expansion gearing, xxix. 3-6; 
plate i. 

, hand-gear for starting and revers- 
ing, xxvL 145-149 ; plate xxii. 

, hydraulic brakes, xxxviL abs. 43- 

44. 

, Lumpsey, xxxL 112-113. 

— -, marine engines as, xxiv. 126-127, 
250-253, 258 et seq, 

, self-acting variable expansion, 

xxvL 109-117; plates xUL -xvii. 
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Winding engines, Sulzer-Martin, xxvii. 
271, 280-281 ; plate xxxviii 

— gear, xxxi. 139, 140, 141 ; xxxiii. abs. 
9-10 ; xxxiv. abs. 8-10. 

, Fowler hydraulic, xxiii. 29-41 ; 

plates xi.-xiy. 

— ropes, xxxi. abs. 21-24. 

, accidents to, xxxiL abs. 80 ; xxxv. 

abs. 5. 

, flat manilla hemp, xxxiv. abs. 65. 

, Grermany, cost, xxxvii. abs. 24-26. 

, strength, xxxiv. abs. 69-70. 

, wire, experiments, xxxvi. abs. 24. 

— versus pumping water, xvii. 23, 24. 
Windmills, for coal-pits, x. 120. 
Windsor, Liverpool, waterworks engine, 

xxi. 135-136, 138, 139 et seq. 
— , Nova Scotia, xxx. 67-68, 63, 66; 

xxxi. 161, 162. 
— , Pennsylvania, xxxL abs. 43. 
Wine haroour. Nova Scotia, xxxi. 160, 

168. 
Wingate coal-field, iv., plate facing 270. 

— colliery, Burnett mining wedge, 
xxxiv. 194, 196-197. 

, pumping-engine, xxix. 8, 12. 

— Grange coal-field, section, iv. 271, 272. 

colliery, xiiL 97, 226 ; xxxviii. 45. 

, Burnett roller wedge, xxxv. 

97-99. 

, lubricator, xxv. 218 ; plate Ix. 

, plant, xxxvi. 213-214. 

, water, xv. 137. 

, wire-rope trials, viii. 16. 

WiNKLEHNEB, H., quotcd, xxxvii. abs. 

67. 
Winkler, Prof. Cl., quoted, xxxii. abs. 

26 ; xxxv. 3 ; xxxvi. abs. 41. 
— , safety-lamp, experiments, xxxv. 35- 

39 ; plate vi. 
Winlaton ironworks, xv. 197. 

— manor, xv. 188. 

Winning and working of Cinder Hill 
colliery, x. 149-159. 

— high main coal-seam, Gosforth col- 
liery, xxxviii. 189-203 ; plate xxiv. 

— of Murton colliery, v. 43-61, 148-159. 
Winterboume, xxvii. 95. 
Wire-drawn ateam, xvi. 7. 

Wire gauze, viir. 46. 

, experiments on, xii. 66. 

, oil on, XV. 144-145 ; xvi. 91 ; 

xvii. 6 et seq. 

— rope hanging wagonway ab Grottessegen 
mine, xxxvii. abs. 19-20. 

haulage, xxxviii. abs. 70. 

railways. Beer, xxxviii. abs. 23. 

, Bleichert, xxxi. abs. 27. 

tramways, xxxv. abs. 70-71. 

, aerial, xxxiii. 220-222. 

, mineral conveyance by, xx. 3- 

16, 217 ; plates i.-xxiv. 

— ropes, X. 20 ; xv. 236, 241. 

— — , Lancashire collieries, xv. 21, 
22. 



Wire ropes, round, xv. HI, 117, 118. 

, — , wear of, xv. 124. 

and chains, strength, vii. 211-217 ; 

discussion, viii. 13-18; experiments, 

179-180. 

— ropeways, improvements, xxxviii. 
abs. 10. 

WiTHAM AND STANLEY, mechaniocJ 

stoker, xxvii. 210. 
Witham valley iron-ore deposits, xxxv. 

130, 133 ; sections, 145. 
WiTHBNSHAW & Co., JoHN, windittg- 

engines, xxvi. 60. 
Witherite, xxv. 81. 
Witton and North Bedbum moors, xv. 

211. 

— boring, xxxvii. 128. 

— Park ironworks, v. 169 ; xiii. 116, 124. 
Wolf, benzine safety -lamp, experiments, 

xxxv. 12-15, 25-28 ; plates ii-iii. 

— safety-lamp, xxxiv. 291-295 ; plates 
xli.-xiii. 

, height of flame-cap, xxxviii 

181. 
Wolfram, annual production, xxi. 187, 

197. 
WoLLASTON differential water-gauge, iii. 

168 et seq,; figured, 73. 
WoLSEY, Cardinal, quoted, xv. 182-183. 
Wolverhampton, water-supply, xxi. 138. 

— waterworks, pumping, xvi. 136. 
Wombwell colliery sinking, xxxv. 227. 
Women hauling coal, iii 242, 246. 
Wood, Collingwood, quoted, xii. 27. 
Wood, C. L., Wood memorial haU, xxi 

235. 
Wood, Harrie, quoted, xxxviii. abs. 61. 
Wood, J. N., quoted, xxxv. abs. 69. 
Wood, Lindsay, Am^can centenmal 

exhibition^ xxv. 101. 
— , — co€d and oil regions, xxv. 167, 175. 
— , (apparatus for saving breahige of coal, 

xxv. 262. 
— , applicalion of counterbalancing and 

expansion to vending -engines, xxv. 207, 

208. 
— , arrears of subscriptions, xiii. 216. 
— , Bamsley 1876 meeting, xxv. 3, 4. 
— , Bastier chain pump, xv. 139. 
— , boiler eocplonons, xi. 208. 
— , coal-cutting machines, xii. 48, 49, 63- 

67 ; xiv. 105, 117 et seq., 135. 
— , coal-measures and oil produce, U.S.A., 

xxvi 11. 
— , coal-wojshing apparalus, xv. 143. 
— , coffering shafts to keep back water', 

xxvi 8 et seq. 
— , conveyance of coal underground, xvi. 

90. 
— , detection of inflammxible gas in small 

quantities, xxvi. 136. 
— , gases, xxvii. 68-69 et seq., 

289,292. 
— , direct-acting pumping and unnding- 

engines, xv. 125, 
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Wood, Lindsay, Donesthorp, Firth sn<l 

Ridley ooal-cuttiag machine, xiL 48, 

49, 63-67. 
— , election of members, xxvi. 160. 

— , E. VtUllemin, xxvii. 286. 

— , eacperimeiitM loith cocU-diutt, xxviii. 

102 ; xxxiv. 306, 307. 
— , — showinff pressure of gas in solid 

coal, XXX. 1&-256; plates xxxix.-xlv.; 

xxxii. 123132. 
— , finances of iiisfttute, xxv. 249 ; xxvii. 

284. 
— , France, 1878 excurttion, xxvii. 283. 
— , — , northern coal-field, xxvii. 249. 
— , aow, Strafford Main cdlitry, xxv. 106, 

106. 
— , grcwe-v occluded by coal, xxvi. 38. 
— , hand-gear for starting and rei^ersing 

tvinding-enginesy xxvi. 148-149. 
— , Ilark'tfM rocks, xxvi. 128, 129. 
— , Httton nafety-lamp experiments^ xvii. 

33, 60 et mq. 
— , honorarji members, xxv. 142. 
— , intrusion of whin sill, xxvi. 86. 
— , limestones, Northumberland, xxv. 40. 
— , Lindley an ' Hnttoif collection, xxv. 3. 
— , longwall vjorking, Ea^^t Hetton coUiert/, 

xxv. 258, 260. 
— , machines worked by compressed air, 

xxii. 76. 
— , mechanical stoking, xviii. 95 et seq. 
— , 9nemoir of T, E, Forster, xiii. 10. 
— , mining indiuitries, Prussia, xxvii. 64, 

65, 295, 296. 
— , 7iew mles or bye-laws, xxvi. 131. 
— , Newbottle colliery ejcplosion, xv. 144, 

145. 
— , ob'<er\Hitions during sealing up of 

Maml/in seam, Seaham colliery, xxxii. 

311-312,314, 316. 
— , Oaks colliery explosions, xxv. 142 

et seq, 
— , Pennsyh'anian coaJ-meaiures, xxvi. 

45, 47, 48. 
— , president, address, xxviii. 208 ; 

xxxviii. 45. 
— , — , election, xxvii. 296-297. 
— , presidential address, xxv. 189-198. 
— , pressure of gas in solid coal, xxix. 227. 
— , priivting of papers in advance, xvi. 

131. 
— , prosperity cf institute, xxvi. 159. 
— , quoted, viL 147, 196 ; xii. 18 ; xix. 

48; XX. 216; xxiii. 17; xxxi. 118; 

xxxviii. 31, 32, 38. 
— , Reumaux method of cleaning coal, 

xxvi. 140-141. 
— , safety-lamp, xvii. 37-38, 62. 
— , safety-lamps, xii. 75. 
— , spontaneous combustion of coal, xxv. 

131, 132, 187, 188. 
— , tail-rope commit tee^s report, xviii. 72, 

76-76. 
— , tail-ropes, xv. 90, 144. 
— , technical education, xviii. 7. 



Wood, Lindsay, underground convey- 
ance, Cleveland^ xvi 93, 94. 
— , underground haulage committee, ctp- 

poifUment, xxvii. 99. 
— , ventilation of mines, xxvi. 177. 
— , ventikUors, committee proposed, xxvii. 

119. 
— f iHsit to Denain, xxvii. 263. 

— , works, xxvi. 33. 

Wood, Nicholas, i. 217 et seq,, 233 et 

seq., 251 et sea,, 257-258 et seq,, 267- 

268, 270; ii. 1-3, 5 et seq,, 11 et seq., 

47 et seq., 48-51, 91-94, 96, 97, 231, 

232 ; iu. 4-10, 54, 55, 233-234 ; iv. 3-4, 

23, 31, 32, 107, 110-113; vi. 1 et seq. 
— , address on the two Stephensons, viii. 

35-84. 
— , adjourned meeting, ix. 3. 
— , admissimi, under-viewers, to Institute, 

viii. 19-20. 
— , — , and oi'ermen, to Institute, xi. 

211-212. 
— , aluminium safety-lamp, ix. 256. 
— , — unre-gauze, xi. 178, 179. 
— , American anthracite, xiii. 14-15. 
— , annual address, i. 271-273. 
— , arrears of subscriptions, xiii. 215-216. 
— , a>scensional veiitilation, viii. 9 et seq. 
— , altendance ofatUhors, xiii. 99, 217. 

— , members, iv. 265, 266 ; v. 227. 

— , Belgian miners* fund, xiv. 69-70. 

— , Birmingham 1861 meeting, ix. 84-86, 

141, 227 et seq., 249-250, 253, 254 ; x. 

1-2, 243 et seq. 
— , boiler explosions, iv. 113 et seq. ; xi. 

208, 214 et seq. 
— , Bristol coal-field, x. 113, 114, 115. 
— , British Associalion, xii. 18-19, 46, 

69-71, 87-91. 

— , 186^ proposed meeting, xi. 7. 

— , 1863 meeting, xii. 18-19, 46. 

— , , papers, xiii. 1-2, 41-42. 

— , , thanks from, xiii. 3. 

— , Burradon colliery, explosion, viii. 85- 

86, 137 et seq. ; ix. 55, ^6. 
— , cement walling, ix. 147 et seq. 
— , chalybeate mine waters, v. 21-22. 
— , cla^Hsification of carboniferous strata, 

xiv. 34, 36, 36, 70, 71. 
— , Glereland ironstone, vi. 7, 8, 9, 10, 11, 

12, 187, 191-195. 
— , dose-topped tubbing, xii. 19 et seq. 
— , coal-cutting machine, xii. 78 ; xiv. 

72, 105. 
— , coal-mining, xii. 149-218. 

— , , France, vii. 2, 3, 4, 5, 6, 7-8. 

— , colouring of maps, ix. 255. 

— , connexion with Nattiral History 

Society, ix. 252. 
— , contribution of papers, viii. 175. 
' ', conveyance of coals underground, iii. 

239-318 ; iv. 32-33; v. 65-116. 
— , Gooper^s presentation of fossils, xi. 

177. 
— , copyright of papers, v. 1-2 et seq, 

13 
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Wood, Nigholas, Cumberland coal-fidds^ 

xi. 179-138. 
— , — lias, xL 195. 
— , day of meeting, iv. 261. 
— , death of Wm. Anderson, xli. 3. 

— , Jos, Locke, ix. 1-2. 

— , the Prince Consort, xi. 99. 

— , Robert Stephenson, viiL 8-9. 

— , T,J, Taylor, jx, 234-235. 

— , density of the earth, iii.. 69. 

— , Derbyshire coal-Jield and longwaU 

working, x. 138, 146-147. 
— , destinictive auction of furnace gases, xii, 

25 et seq. 
— , discussion of papers, iii. 56, 233 ; v, 

4-5, 227 ; viii. 175 ; ix. 54-55. 

— , Birmingham papers, xi. 211. 

— , distribution qjf papers, vii. 28-29. 

— , Dolison^s paper an conicidence of 

explosions and barometric storms, v. 9- 

10. 
— , drift in coal-measures, xiii. 158-160, 

166, 167. 
— , Dumar electric light, xiv. 71, 72. 
— , duration of northern coal-field, iii. 4 

et seq. 
— , election to membership of inspectors of 

mines, iv. 262. 
— , — of officers, iv. 262 ; vi. 197, 198, 

478. 
— , vice-presidents, viii. 174-175 ; 

ix. 54, 247 ; xii. 17. 
— , Erekli and Rodosto coal-fields, iii. 54 

€<>*C9., 233, 2S4. 
— , exchange of publications, viii. 3 ; xiii. 

13, 14, 92. 
— , explosion of fire-damp, Lundhill 

colliery, v. 231-274; vi. 113- 122 et seq,, 

213 et seq, 
— , extra copies, iii. 3. 
— , finance comm'ttee's report, ix. 231 et 

seq, ; xii. 145-146 et seq. 
— , geological surrey, Tyne district, xiii. 

215. 
— , geology of border districts, xi. 60-63, 

188-207. 
— , — — Northern coal-field, xiii. 42- 

47. 
— » g\fl 9f Prussian maps and plans, xii. 

45. 
— , Great Northern coal-field, x. 73-75, 

77-78, 80-82. 
— . T. Y. HalVs daimfor diagrams, etc., 

viii. 3. 
— , — — — publicaiioji expenses, vii. 

179. 
— , Hartley colliery accident, xi. 100 ; xii. 

3 et seq. 
— , Hetton colliery explosion, ix. 89-90 et 

seq., 93-129, l^'^et seq. 
— , housing of specimens^ v. 226. 
— , R. Hunt testimonial, vii. 181. 
— , inaugural address, L 13-32, 65, 66, 

67, 68. 
— , , Birmingham, x. 3-23. 



Wood, Nicholas, increased number of 

vice-presidents, xi. 224. 
— , Institute library, v. 4. 
— , — museum, ix. 141, 142. 
— , intemalumal exhibition, 1862, xL 1, 2, 

3, 159. 
— , iron manufacture, xiv. 27-28. 
— , Jones safety-lamp, xi. 159-160, 161. 
—,lead-minin{f districts, xiv. 9, 10-11, 13. 
— , letters, iv. 108-110. 
— , Lindley and Hutton collection, viiL 

172. 
— , low main seam, viii. 97, 101-105, 106- 

107. 
— , inagnesian limestone, xiv. 28, 29, 31- 

34. 
— , , Seaham and Seaton winning, 

V. 117-129. 
— , magnetic ironstone deposit in Rose- 
dale, vii. 85-94, 104 ; viii. 4-5. 
— , Manchester 1865 meeting, xiv. 101. 
- , manufacture of coke, ix. 6 et seq., 48 

et seq. 
— , memoir, xv. 43, 49-59. 
— , — , Joseph Locke, ix. 56-64. 
— , — , George and Robert Stephenson, 

viii. 33-84. 
— , — , Thos. Jno. Taylor, ix. 237-245. 
— , memorial portrait, xiv. 104-105. 
— , Middlesbrough salt, xiii. 92-98. 
— , miners^ uxiges, xiii. 158. 
— , mining college, iii. 56 ef seq,, 341 et 

seq.; iv. 36 ; v. 25-26, 131-133, 143-144, 

227-228 ; vi. 200-203 ; vii. 30, 169-170, 

174-177, 182-183 ; viu. 20-22 ; ix. 86- 

89, 229-230, 251-252; xi. 219-223. 
— , — fund, Belgium, xiii. 41, 103, 104. 
— , — surveys, iv. 263. 
— , Monkweamiouth colliery explosion, ix. 

250-251 ; xi. 1. 
— , Natural History Society's a^greement, 

xi. 4-6, 59. 
— , nominalion of members, iii. 3-4. 
— , notes on mineral section, international 

exhibition, 1862, xi. 227 ; app. 1-9. 
— , J. M. Ogden's prize for locomotive 

traction in mines, ix. 89. 
— , paradoxes in ventilalion, xiiL 5 et seq., 

48, 52, 104, 105. 
— , Pennsylvania, anthracite region, xiii. 

101-103, 157, 163, 165. 
— , pillar working, viii. 176 et seq.; ix. 

16, 30 et seq., 37. 
— , Plashetts and CanoTibie coal-field, xi. 

194. 
— , practice unth ga^s al blowers, iii. 229. 
— , prevention of o/ccidents in mines, v. 

228, 229. 
— , printing of papers, vi. 198; vii. 1-2, 

27-28, 180-181. 
— , proposed extraxyrdinarn meetings, ix. 

15-16 ; xiii. 217. 
— , — local meeting, xiv. 9, 27, 37, 67-69- 
— , — mining record offi>ce, xi. 225-226. 
— , — record of sinkings, xiv. 8, 27. 
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Wood, Nicholas, prosperity of Institute, 

V. 225-226. 229. 
— , publication of proceedings j xL 177-178. 
— , purchase and sale qf publications, 

viii. 20. 
— , — - of geological survey maps, viii. 171. 

— , ordnance maps, ix. 54, 83. 

— , quoted, i. 2 ; iii. app. 3 ; iv. 56 ; viii. 

61; ix. 186, 194,213; xu. 149, 192 ; xiv. 

2-4; XV. 75, 76, 205, 208-210, 222, 

227, 247, 248, 250, 256, 258,260,265,283, 

284, 288-289, 292 ; xviu. 20, 26, 33 ; 

xix. 32, 36, 41, 42, 193, 194, 196- 

198; XX. 84; xxi. 221, 222, 227-231, 

232, 235, 236, 237; xxv. 198, 199; 

xxxiii. 69, 70, 72, 78, 79 ; xxxvi. 133 

159; xxxvii. 4, 10, 125; xxxviii. 29, 

39, 42. 
— , rating of coed-mines, xiv. 103. 
— , relative vi^lue of furnace and steam 

jet in ventilation of coal-mines, i. 71- 

164, 187 et seq.y 209 et seq. 
— , reports of meetings, viii. 173. 
— , reprinting of Transactions, xii. 46. 
— , round arid small coals, v. 10 et seq. 
— , safety -cages, iii. 29 ; viii. 5, 7, 8 ; x. 

89 et seq,; xi. 161-162. 
— , safety-lamp locks, xiii. 2-3. 
— , safety-lamps for lighting coal-mines, i. 

301-322 ; viii. 44; xii. 72-74 et seq. 
— , S'le of publications, iii. 27 ; iv. 262. 
— , Seaham and Seaton winning, v. 117. 
— , Seaton Bum boiler explosion, viii. 86. 
— , secretary, appointment, ix. 252, 253 ; 

xi. 6. 
— , separate copies, v. 4. 
— , sinking through sand, v. 150 et seq. 
— , Smnersetshire coal-fxdd, iii. 28, 29. 
— , spoiUaneous combustion of coal, x. 178, 

181-182. 
— , statistics, iv. 264-265. 
— , Stephenson bequest, ix. 1, 15, 53 ; xi. 

212. 
— , s%ihscribing collieries, iv. 3. 
— , success of Institute, iv. 265-266 ; xi. 

226 ; xiii. 217. 
— , theory of ventilation, iii. 55, 236. 
— , tokens in tubs, v. 1. 
— , true meridian, iv. 121. 
— , tubing boreholes through quicksands, 

X. 248, 249. 
— , underground conveyance of coal, etc, 

X. 37-39. 
— , upper and lower beds of coal, 

Northumberland and Durham, xi. 101- 

138. 
— , velocities of air-currents in mines, x. 

242, 249-250. 
— , ventilating fan, Elsecar, xii. 27 et 

seq, 
— , — furnaces, ix. 155 et seq, 
— , ventilation, Hibemia colliery, xii. 76- 

77. 
— , — experiments, viL 63-70, 127-128. 
— , committee, v. 23 ; xiL 17-18. 



Wood, Niohox«as, ventilation of mines, iv. 

4-5, 7 et seq.; vi, 151-154 et seq.; vii. 

184, \Wetseq. 

— , underground boilers, xiii. 3 et seq, 

^, wash, Durham coal-field, xiii 69-85. 

— , wire-ropes, viii. 15, 16, 18. 

— , working and ventilation of coal-mines, 

viL 31 et seq,, 43, hTet seq, 
— , — of thick and thin seams, v. 6 et seq. 
— , overlying and underlying coal- 
seams, V. 17 et seq, 
— , — poioer qf pitmen, v. 12. 
— , Yorkshire coal-field, Thorp's diagrams^ 

V. 226. 
Wood, Tho&, quoted, iii. app. 3 ; iv.93. 
Wood, W., coal- wedging machine, xix. 

13. 
Wood, W. C, Morton ejector con- 
denser, xxiii. 165-166 ; plate xxxiv. 
Wood, W. H. , experiments unth coal-dust, 

xxxiv. 249 et seq. 
— , improved form of seismoscope, xxxviL 

112. 
— , Lloyd ventilating fan, xix. 6. 
— , Sunlight electric safety-lamp, xxxvii. 

115. 
— , Swan improved electric safety-lamp, 

xxxvi. 11. 
Wood, W. 0., differential expansive 

pumping-engiiie, xxiii. 12. 
— , Guibal ventilalor, Frameries, xvi. 7. 
— , longioall working, xvi. 108, 111-112. 
— , , East Hetton colliery, xxv. 251- 

260 ; plates Ixxv., Ixxvi. ; xxvi. 64-66 

et seq,; plate viia. 
— , steam boilers, xviii. 109 e^ seq. 
— , tail-rope committee^s report, xviii. 78, 

81. 
Wood and Johnson, quoted, v. 50. 
Wood Memorial Hall, xvi. 107; xix. 55; 

XX. 219 ; xxi. 82, 223, 224. 
, report of committee, xx. 113- 

115. 
and Lit. and Phil, library, xix. 

58, 71-74. 

— preserved by cupriferous water, xxxvii. 
48-49. 

Wooden pumps. Gape Breton, xxvi. 57- 
58. 

— railways, iii. 246-247. 

— stemmers, suggested, xxxiii. 4, 12. 

— tubbing, XV. 214. 

— ventilators, disadvantages, xxv. 117» 
127, 128. 

Woodend iron-mines, xxxiv. 95-96. 

— limestone, xxxvii. 13. 
WooDHOUSB, J. T., addresses Manchester 

1866 meeting, xiv. 107 et seq, 

— , Birmingham meeting, x. 2. 

— , coal-washing apparatus, xv. 63 tt seq. 

— , death of, xxviii 70. 

— , direct-a>cting pumping and winding- 
engines, XV. 26 et seq., 40, 41. 

— , greal northern coal-field, x. 76, 

— , Lancashire coal-field, xv. 15-16, 17. 
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WooDHOUSE, J. T., LundhUl colliery ex- 
' plosion, v. 248, 250 et mq. 
' — , |>rogre88 of coal-ininiim and lonffwall 

working, Derbyshire knd Nottingham- 

•hire, x. 117-131, 137 et mq. 
— , quoted, ix. 252 ; x. 13, 152 ; xx. 25 ; 

xxviii 70. 
— ,«q/e/y-ca9e«,x.91,96;xv. 115,117,118. 
— , spmUaneoi^ combvMion qfcocU, x. 174 

etseq. 
— , tatl-ropes, Xv. 88 et seq, 
— , underground conveyance^ x. 37-38. 
Woodhouse Close colliery, xv. 236. 
Woodhousk-Rawson incandescent lamp, 

xxxiv. 41, 42. 
Woodifieldcolliery,coke-ovens,xxiL 16, 19. 
, diagrams of workings, facing, viii. 

88, 89, 90, 91. 

— royalty, section through, facing, viii. 87. 
Woods, Rev. J. E. Tbnison, quoted, 

xxxiv. abs. 32. 
Woodside coal seam, xxxvii. 13. 
Woodstock ironworks, New Brunswick, 

xiv. 23 ; sections of blast furnaces, 

facing 22. 
Wooler, XXX. 122. 

— and Rothbury, mineral resources of 
country between, XXX. 121-127 ; plates 
xxvii. -xxviii.; xxxi. 203-204. 

Wollaton, Nottingham, boring, xxx. 106. 

Woolongong, vi. 29-30. 

WooLBYCH AND AsHWOBTH, Jack-Davy 
safety -lamp, xxix. 145-147 ; plate xxii. 

Woolwich arsenal, lime-cartridge experi- 
ments, xxxiii. 60. 

Worcester, coals produced, x. 66. 

Work and wages, xxviii. 30-32. 

— of colliery horses, xxxii. 97-103. 
Working, fiery mines, England, Pemolet 

and Aguillon's report, xxxi. 5-29 ; plates 

i.-xi. 
— , improvements, vii. 5-8. 
— , method in Huelva mines, xxxvii. 34 

et neq, ; plates ii.-iv. 
— , mines, ii. 244-248; vii. 9-26, 31 et 

seq, , 79 et neq, 
— , — , Prussia, xxxii. abs. 68-69. 

— and breaking down coal, Jones and 
Bidder machine, xix. 11-14, 96-98. 

other charges on coal, ii. 193-194. 

— away of pillars, vii. 11 etneq,, 32 etseq, 

— by contract, xxxi. 182-183. 

— coal, committee on, xix. 38, 39, 58. 

, longwall method, xix. 27-39, 86-88. 

, methods, Belgium, xxvii. 176-177, 

178, 179180, 183. 

, — , Bohemia, xxvii. 193. 

, — , dirterent, xiL 182 ; xviii. 24, 27. 

, — , Escarpelle, xxvii. 255. 

, — , Germany, xxvii. 185-186, 190- 

191, 195, 198. 
, — , Northern France, xxvii. 

172-173, 174. 

, _ , South Wales, xxiii. 219. 

, — , Warora, xxx viii. 127-130. 



Working coal-seams, iii. 62, 65. 

— hours, xviiL 181. 

— overlying or underlying seams, effect 
on coal-bids, iv. 141-146. 

Workings, broken mine, vii. 13' 
Workington collieries, xi. 118 ; xv. 236; 
sections, xxxii. 327, 328, 356 ; xxxiii 
124-125, 126, 128, 131, 133-135, 139; 
xxxiv. 100, 105-107, 109-111. 132. 
, flooded, xxxiv. Ill, 

— 1884 meeting, xxxiii. 121. 
Workmen's cliu>s, xxvii. 49-50. 
Workpeople, iv. 289, 292, 294-296, 298, 

300,302. 
— , condition, xxxiii. abs. 3. 

— in mines, ii. 196, 198, 201, 203. 
Works visited, London 1876 meeting, 

XXV. 223, 238. 

— — , Yorkshire 1875 meeting, xxv. 
11-12. 

Worm AID composition,' experiments, 

xxxvi. 24. 
Worsley, coal-seams, xv. 14. 
WoBSOP patent for mixing air with 

steam, xxii. 76 et seq. 
Wrangel coal-seam, section, xxviiL 61. 
Wreah pit, xxxviii. 116 ; section, 155. 
Wright, — , examiixations, xxiv. 43. 
Wright, Chas. Tylden, Channel tunnel, 

xxxii. 3-15, 22. 
Wright, G. H., quoted, xvi. 105. 
Wright, R. , diamond drill, xxiii. 191,192. 
Wrigley, H. E., quoted, xxxiiL abs. 24. 
Wrousht-iron beam, Gambois, xvi. 128. 
boilers, shapes of, xx. 49 et seq, ; 

plates xxvi. -xxvii. 

for engine beams, xii. 8. 

in compression, strength, xxix. 

179-186; plate xxxii.; xxx. 89-90; 

xxxii. 180 ; xxxiii. 63-65. 
Wudjar Gurroor, diamonds, xxxvLab8.37. 
Wuillot, Jos. , quoted, xxxiii. abs. 84 ; 

xxxvi. abs. 16. 
Wun, India, coal district, xxxviiL 81. 
WuRZiAN, Eug. Rittbb VON, quotcd, 

xxxvi. abs. 27. 
Wyczynski, Josef, quoted, xxxvii. abs. 

61. 
Wylam, Hedley locomotive, viiL 48. 
— , iron bridge, xxix. 184-185. 

— colliery, xxxvL 207. 

, Boulton and Watt engine, xix. 

208-209. 
, railway, ii. 109, 159 ; xxxvi. 133, 

134. 

— ironworks, v. 167-168; xiiL 112-113, 
121, 124. 

Wynne, Thos., longioaU working^ x. 144- ' 

145. 
— , steam-jet ventikUion^ i. 66, 67, 69. 
Wynnstay colliery explosion, xxv. 240- 

i243 ; plates lxxi.-lxxiL 
Wyoming coal, iv. 130. 

— coal-field, xiii. 25, 26, 29, 30. 

— valley, section, xxv. 176. 
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Y-Foel-Wen, Merioneth, xxxvi. 104, 106, 

110, 111. 
Yachting, viii. 80. 
Yard band coal-seam, sections, xxxiL 

324, 327-:H30, 336-337, 339, 350; 

xxxui. 121, 128, 129, 132134, 137, 

139, 141, 142, 147, 148; xxxiv. 102, 
.109, 111. 

— coal-seam, ii. 275-278 ; vi. 39-41 ; 
X. 118; xxxvii. 6, 7, 15, 126. 

, Hartley, xi. 145 et seq, 

, sections, xiii. 74, 75, 209. 

, WalUend, v. 136. 

Yarlside mines, xxxi. 220, 221, 227; 

section, 237. 
Yarmouth, bskscule bridge, xxii. 152. 
Yarza, R. a. de, quoted, xxxiii. abs. 

36, 37 ; XXXV. abs. 59. 
Yate, xxvii. 89, 95. 
Yauli mining district, xxxiv. abs. 52. 
Yearly miners' festival, Saarbruck, 

xxviii. 35. 
Yeathouse, xxxiv. 127, 131. 

— iron-mines, xxxiv. 88, 89, 93. 

— mines, xxviiL 129, 131, 133. 
Yellow sand, iv. 273; xiv. 28, 30-33, 36. 
Yetholm church, xxx. 122. 
Yewthwaite lead-mine, xxxiv. 122, 123. 
Yewtree ironstone, x. 120. 

Yield, coal, vi. 23-24 ; xiii. 29, 34 ; xv. 

187, 238, 243, 244, 247, 249, 251, 252, 

254, 256, 257, 261, 262. 
— , — , South Staflpordshire, x. 194-195. 
— , — per acre, Derbyshire coal-field, 

X. 141-142. 
— , coke, Copp^e ovens, xxii. 88-89. 
— , gas, Nova Scotia coal, xix. 134, 135, 

159. 



Yield, lead, Cumberland, Durham, and 
Northumberland, table, xiii. 190. 

Ynysybul pit, South Wales, xxxv. 227. 

Yoredale rocks, xii. 151 ; xxv. 231 ; 
sections, 238 ; xxiv. 50, 51 ; xxxiii. 70, 
143; xxxiv. 125, 128-135; sections. 
136. 

— series, xxxi. 215, 217-218, 220, 221. 

— shales, fire-damp emitted, xxxviii. 60, 
69. 

York coal-seam, section, xxviii. 63. 
Yorkshire, geological map, xxi. plate 

xxiv. 
— , partial longwall, xvi. 108. 
— , usual mode of ventilation, vi. 205. 

— coal-field, iu. 9-10; xi. 134, 136; 
sections, 138, 141. 

compared with that of New- 
castle, viii. 189. 

— coals, calorific value, xvii. 72. 

— collieries, outbursts of gas, xxxL 10- 
12. 

— 1875 meeting, xxv. 4, 10, 11-12. 
Youlgreave, noxious gases in mines near, 

xxxviii. 60, 67. 
YoxTNO, Abthub, quoted,, xv. 210. 
Young, Db. John, education of mining 

engineer, xxi. 21-32, 37-38, 42-46. 
— , quoted, xxxviii. 41. 
Young, Jas., quoted, xxix. 91, 171. 
Young, Rev. Geo., quoted, v. 172. 
Young, Robt., Hetton colliery explosion^ 

ix. 100. 
Young and Shabp safety-lamp, xvii. 40. 
Young boiler seatings and furnaces,. 

xxix. plates xii. -xiii. 
Youngeb, Wilkinson, quoted, xi. 33, 36- 

37. 



Zabrze, collieries near, xxvii. 190. 
Zalathna, xxxv. 82, 91, 92. 
Zanguezour copper-deposits, xxxv. abs. 

9. 
Z^keroda colliery, xxxi. abs. 32. 
Zboinski, H., quoted, xxxviii. abs. 18, 

54. 
ZsUiLEB, R., quoted, xxxiii. abs. 21, 109 ; 

xxxiv. 146, 152, abs. 46 ; xxxvi. abs. 9, 

10. 
Zichwald drift, section, xxviii. 58. 
Zilli, iv. 64, 66, 76, 83, 84, 85, map, 106; 

xxxiv. abs. 14. 
Zinc, introduced into boilers, xxiv. 119 ; 

xxxii. abs. 10. 

— blende, xxv. 81. 

— blendes, Freiberg, xxxvi. abs. 40. 



Zinc mines, iv. 91, 94. 

— ore, annual production, xxi. 170, 180- 
190. 

, Virginia, xxxiii. abs. 23. 

— production, xxxiii. abs. 59. 
ZiNCKEN, C, quoted, xxxv. abs. 25. 
Zippeblen, — , quoted, xxxv. abs. 27. 
Zirknitz, lake, iv. 92, 94. 

Zujovic, J. M., quoted, xxxv. abs. 65. 
Zunguldak, Anatolia, iii. 65. 
Zwickau, coal-screen, xxvi. 141. 

— collieries, xxxiv. abs. 3. 

, climatic conditions, xxxii. abs. 41- 

42. 

— district, coal-washing, xxix. 164-170. 

— forstschachtes, analysis of gases oc- 
cluded in, xxxv. 11. 
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IL— SUBJECT-MATTER INDEX. 

VOLS. I. TO XXXVIII.— 1852 to 1889.* 



Explanations. 

The Roman Letters refer to the Number of the Volume, and occasionally to 
the Number of the Page of Prefaces and Appendices, thus, p. viiL, or pp. v.-xiv.; 
or to the Number of the .Appendix, thus, app. iL; and the Arabic Numerals to the 
Number of the Page. 

The — at the beginning of a line denotes the repetition of a word ; and in the 
case of. Names,. it includes both the Christian Name and the Surname. 



L-QENERAL. 



1. Associations, Institutions, etc. 

British Association for the Advance- 
ment of Science, London, confer- 
,ence of delegates of corresponding 
societies, Birmingham, 1886, report 
by G. A. Lebour, xxxyI. 61. 

— , — , Newcastle meeting, proposed, 
1862, xi. 7; 1863, xii. 3, 18, 46, 69, 
87; xiii. 1, 3, 11; 1889, xxxviii. 47. 

Bristol Mining School, transactions 
presented, v. 26; proceedings pur- 
chased, viii. 20. 

Coal Exchange, London, museum, iii. 
371. 

Durham College of Science, Newcastle- 
upon-Tyne, report of executive com- 
mittee, 1871, XX. p. ix. 

— , — , inaugural adaress, by the Very 
Rev. the iDean of Durham, xxi. app. 
21. 

— , — , report of council, xxii. p. vi. 

— , — , mining lecturer, xxix. 101. 

— , — , course of instruction for mining 
engineers, xxxviii. p. xiii. 

Ecole des Mines, Paris, museum, xxvii. 
280. 

Industrial school for miners and 
mechanics at Drifton, Luzerne 
Counter, Pennsylvania, by Oswald J. 
Heinnch, xxxi. abs. 13. 



Institution of Civil Engineers, London, 
transactions presented, iv. 36. 

Institution of Mechanical Engineers, 
London, meeting at Newcastle-upon- 
Tyne, xviii. 150. 

Institution of Mining Engineers, New- 
castle-upon-Tyne, Minin? Institu- 
tions of Great Britain, oy T. W. 
Bunning, xxxvi. 167; discussion, 
xxxvi. 198. 

— , — , bye-laws, xxxviii. 76. 

— y — , preliminary meeting, London, 
2aLXvii. 155. 

— , — , Sheffield meeting, xxxviii. 47. 

Konigliche Bergakademie zu Freiberg 
(Royal Mining Academy), Saxony, 
Official, xxxi. abs. 12. 

Literary and Philosophical Society, 
Newcastle-upon-Tyne, transactions 
presented, i. 269; vote of thanks for 
use of rooms for period ending April, 
1872, xxi. 82. 

Mining record office, establishment pro- 

Sosed, by Wm. Green, jun., xii. 35; 
iscussion, xi. 225. 
Museum of Practical Geology, London, 

transactions presented, iv. 36. 
Natural History Society of Northum- 
berland and Durham, transactions 
presented, i. 259; museum, v. 226; xi. 



^ The second editions of vols. i. and ii. have been indexed. 
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• 4, 57, -59; joint museum, iz. 141, 252; 

xi. 4, 57, 59; xii. 44; finances, xxv. 1. 
North of England Institute of Mining 

and Mechanical Engineers, New- 
castle-upon-Tyne, abstracts of foreign 

papers, xxxi. 75. 
— , — , account of the strata of North- 
umberland and Durham, as proved 

by borings and sinkings, xiv. 8, 27 ; 

xxii. 134; xxiii. 164; publisher to 

stereotype the pages, xxyii. 141. 
— , — , accounts, ii. p. xv. ; iii. p. xiii. ; 

iv. p. xii. ; v. p. xii. ; vi. p. xii. ; vii. 

p. xii. ; viii. p. xvi. ; ix. p. xvi. ; xi. 

p. xiv. ; xii. p. xiv. ; xiii. p. x. ; xiv. 

p. X.; XV. p. X.; xvi. p. x.; xvii. p. 

X. ; xviii. p. xii. ; xix. p. xiv. ; xx. 

p. xiv. ; xxi. -p. viii. ; xxii. p. x. ; 

xxiii. p. X. ; xxiv. p. x. ; xxv. p. x. ; 

xxvi. p. X.; xxvii. p. xii.; xxviii. p. 

xii. ; xxix. p. xii. ; xxx. p. xii. ; xxxi. 

p. xii. ; xxxii. p. xvi. ; xxxiii. p. x. ; 

xxxiv. p. xii. ; xxxv. p. xii. ; xxxvi. 

p. X. ; xxxvii. p. x. ; xxxviii. p. viii. 
— , — , annual dinner, ii. 233 ; iv. 191 ; 

xxxi. 49. 
— , — , annual report of council, 1854, 

ii. p. vii. ; 1855, iii. p. vii. ; 1856, iv. 

p. vii. ; 1857, v. p. vii. ; 1868, vi. p. 

vii. ; 1859, vii. p. vii. ; 1860, viii. p. 

xi.; 1861, ix. p. ix.; 1862, xi. p. ix.; 

1863, xii. p. ix. ; 1864, xiii. p. v. ; 1865, 

xiv. p. V. ; 1866, xv. p. v. ; 1867, xvi. 

p. V. ; 1868, xvii. p. v. ; 1869, :^iii. p. 

v. ; 1870, xix. p. v. ; 1871, xx. p. v. ; 

1872. xxi. p. v.; 1873, xxii. p. v.; 

1874, xxiii. p. v.; 1875, xxiv. p. v.; 

1876, xxv. p. v.; 1877, xxvi. p. v.; 

1878, xxvii. p. vii.; 1879, xxviii. p. 

vii.; 1880, xxix. p. v.; 1881, xxx. p. 

V. ; 1882, xxxi. p. vii. ; 1883, xxxii. p. 

V. ; 1884, xxxiii. p. v. ; 1885, xxxiv. p. 

vii.; 1886, xxxv. p. vii.; 1887, xxxvi. 

p. v.; 1888, xxxvii. p. v.; 1889, 

xxxviii. p. iii. 
— , — ., Boyd, E. F., illness, xxi. 287. 
— , — , bye-laws, i. 5, 9, 269 ; ii. p. xxv.,77 ; 

iii. p. xxiii., 3, 235, 374; iv. p. xxiii., 

123, 139, 261; v. p. xxv., 1, 64, 161. 

225, 228; vi. p. xxv., 1, 197; vii. p. 

XXV., 180, 181; viii. p. xxxi., 18, 19, 

178; ix. p. xxxii., 53, 231, 254; x. p. 

xxii. ; xi. p. xxx., 209, 211, 223 ; xii. 

p. xxix., 92, 147; xiii. p. xxix., 215; 

xiv. p. xxix., 1, 7, 136; xv. p. xxix., 

3; xvii. 35; xviii. p. xxxix., 107, 127; 

xix. p. xl.; XX. p. xliii. ; xxi. p. 

xxxviii. ; xxii. p. xii. ; xxiii. p. xiii. ; 

xxiv. p. xiv. ; xxv. p. xlvii. ; xxvi. p. 

Iv.; xxvii. p. xlix. ; xxviii. p. xlix. ; 

xxix. p. xlvii. ; xxx. p. xlviii. ; xxxi. 

p. xlvii. ; xxxii. p. Ii. ; xxxiii. p. 

xiv.; xxxiv. p. xiv.; xxxv. p. Ii. ; 

xxxvi. p. xliii. ; xxxvii. p. xliii.; 

xxxviii. p. xl. ; colliery engineers* 

subscription, xxiii. 65 ; committee ap- 



pointed, xii. 147 ;^a^ of meeting, xvi. 
127, 132; xxivT* 365; honorary mem- 
bers, xvi. 130i»ierii.' 2; xxi. 47, 82; 
xxv. 103, 141; iHimber of meetings, 
xxxi. 49; objects, xvii. 21; officers, 
xvii. 21; president's term of office, 
xvi. 129; printing of papers in ad- 
vance, xvi. 131; proofs of discus- 
sions, xvii. 22; proposed, xxvi. 131, 
144; recognition of mechanical engi- 
neers, XV. 77, 164, 293; xvii. 105; 
xix. 99 ; revision committee,, xix. 1 ; 
report, xix. 99 ; discussion, xix. 100 ; 
revision of nos. 1, 3, 4, 5, 6, 7 and 
16 proposed, xxxviii. 76a, adopted 
after amendment, xxxviii. 183. 

North of England Institute of Mining 
and Mechanical Engineers, New- 
castle-upon-Tyne, census statistics. 
Registrar-general asked to add min- 
ing engineers to his statistics of 
occupations and ages, xxix. 103. 

— , — , changes of name. North of 
England Society for the Prevention 
of Accidents and for other Purposes 
connected with Mining, i. 2; iJorth 
of England Society for the Preven- 
tion of Accidents in Mines and for 
the Advancement of Mining Science, 
i. 3; North of England Institute of 
Mining Elngineers, i. 7 ; xv. 79 ; North 
of England Institute of Mining and 
Mechanical Enginers, xix. 99. 

— , — , coal-cutting committee, xiv. 129, 
135; xvi. 1; xix. 58. 

— , — , Cochrane, W., vote of thanks 
to, for acting as honorary secretary 
of Manchester meeting, xiv. 111. 

— , — , deaths, William Anderson, xii. 
3; T. E. Harrison, xxxvii. 132; 
Parker Jeffcock (and the Accidental 
Insurance Company), xvi. 130 ; 
Joseph Locke, ix. 1; Robert Step- 
henson, viii. 8; Thomas John Taylor, 
ix. 142, 234; Nicholas Wood, xv. 43; 
John Thomas Woodhouse, xxviii. 70. 

— , — , donations, aluminium safety- 
lamp, Isaac Lowthian Bell, ix. 255; 
pitman's shovel, C. Berkley, xiii. 
201 ; safety-lamp, self-extinguishin|[, 
Peter Bourne, xii. 43; books, E. 
F. Boyd, iv. 265; Zeitschrift fiir 
das Berg- Hutten-und Salinon-wesen 
im Preussischen Staate, Rudolf von 
Carnall, viii. 54; ix. 83; fossils, 
Philip Cooper, xi. 177; photographs 
of collieries, John Daglish, vii. 181 ; 
water-gauge, John Daglish, xiv. 130 ; 
A View of the Coal Trade of the 
North of England, Matthias Dunn, 
iii. 371; Tr^tise on the Winning 
and Working of Collieries, Matthias 
Dunn, iii. 371; books, Matthias 
Dunn, iv. 140; pfimphlet, Matthias 
Dunn, xi. 212; model of a malleable- 
iron beam, Cambois colliery, G. B. 
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Forotcr, zvi. 13B; nodel of « clip 
piUley, T. E. Forster, xvi. 133; 
Imdiaii coal iihd_j)i^ck> J. H. QTunt, 
xiz. 40; Muie. Jl ii gia eeriay, G. C. 
Greenwell, iii.*229; O cul og i csi 8«r- 
vej of Canada publication, Edward 
Hartley, xix. 91; safety-lamp, 
Samuel Higgs, jun., xvii. 1; safety- 
lamp, — Jones, xi. 159; The Goal- 
viewer and Engine-builder's Prac- 
tical Companion, George May, 
zxxi. 49; section of the coal and 
ironstone measures of the county 
of Lanarkshire, Scotland, Kalph 
Moore, iii. 235; Ventilation of 
Mines, Ralph Moore, viii. 4; safety- 
lamps, James A. Richmond Morison, 
xviii. 2; section of the strata sunk 
through at the King pit, Sheriff Hill 
colliery, Stephen Reed, iv. 107 ; lig- 
nite and paraffin from Upper Rhine, 
Dr. Richardson, ix. 71 ; Chemical 
Technology, T. Rich&rdson, iv. 4; 
maps and pbns of Prussia, — 
Schiller, xii. 46; ^20, Edward 
Shipperdson, i. 7 ; model of a safety- 
cage, Thomas Sopwith, xiii. 13; 
.£2000, Robert Stephenson, viii. 8, 
172; ix. 1, 15, 53; xi. 223; xii. 12; 
History of Coal and Mining, 21 
Volumes and 1 portfolio, Thomas 
John Taylor, i. 271 ; bust of Thomas 
John Taylor, ix. 255; safety-lamp, 
W. E. Teale, xvii. 1 ; William Wat- 
son papers, John Watson, xvii. 53. 

North of England Institute of Mining 
and Mechanical Engineers, New- 
castle-upon-Tyne* election of officers, 
1852-53, i. 7; 1853-54, i. 273; 
1854-55, ii. 249; 1855-56, iii. 374; 
1856-57, iv. 263; 1857-58, v. 225; 
1858-59, vi. 197; 1859-60, vii. 183; 
1860-61, viii. 175; ix. 54, 247; 
1861-62, ix. 256; 1862-63, xi. 225; xii. 
17, 42; 1863-64, xii. 148; 1864-65, 
xiii. 215; 1865-66, xiv. 136; xv. 75; 
1866-67, XV. 299; 1867-68, xvi. 129; 
1868-69, xvii. 114; xviii. 85; 1869-70, 
xviii. 149; 1870-71, xix. 187; 1871-72, 
XX. 218; xxi. 83; 1872-73, xxi. 287, 
298; 1873-74, xxii. 151; 1874-75, 
xxiii. 176; 1875-76, xxiv. 255; xxv. 
39; 1876-77, xxv. 249; 1877-78, xxvi. 
159; 1878-79,' xxvii. 296; 1879-80, 
xxviii. 235; 1880-81, xxix. 241; 1881- 
82, XXX. 269; 1882-83, xxxi. 209; 
xxxii. 59; 1883-84, lutxii. 369; 1884- 
85, xxxiii. 237; 1885-86, xxxiv. 263; 
1886-87, XXXV. 221; 1887-88, xxxvi. 
200; 1888-89, xxxvii. 219; 1889-90, 
xxxviii. 219. 

— , — , exchanges, Annales des Travaux 
Publics de Belg^que, xiii. 204; Geo- 
logical Society of London, viii. 85; 
Geologists Association, London, viii. 
3; Manchester Geological Society, 



▼tii.iO ; Revue Univ^pselle des Mines, 
xiii. ^ ; Soot^t€ des ii^fttei^irs sortis 
de I'Ecole Provineiak d^dustr^ et 
des Mines du Hainaut, xiii. 13, 91; 
Wig»B MiaiMg School, viii. 3. 

North of England Ittstititte of liiOTig 
and Mechanical Engineers, New- 
castle-upon-Tyne, excursion meet- 
ings, ix. 15, 54; Birmingham, ix. 
68, 84, 141, 227, 253; x. 1, 243, 
247; Manchester, xiii. 216; xiv. 
1, 8, 27, 37, 67, 91, 101, 107; 
Glasgow, xix. 89, 190; Newcastle- 
upon-Tyne, xxi. 113, 221, 249; ex- 
penses fund, xxi. 157; Cardiff, xxiii. 
177, 257; Leeds, xxv. 11; London, 
XXV. 189; Douai, France, xxvii. 245; 
Cleveland, xxxi. 1; Barrow, xxxii. 
223; Cumberland, xxxiii. 121; New- 
castle-upon-Tyne, 1887, Exhibition, 
XXXV. 1, 2; xxxvi. 125, 201; Scot- 
land, xxxvii. 195. 

— , — , finance committee, elected by 
council, viii. 178; ix. 2; duties, ix. 
2; report, 1854, i. p. xiii.; 1855, iii. 
p. xi. ; 1856, iv. p. x. ; 1857, v. p. x. ; 
1858, vi. p. xi.; 1859, vii. p. xi.; 
1860, viii. p. xiv.; 1861, ix. p. 
xiv.; special, ix. 65; discussion of 
special, ix. 231; 1862, xi. p. xii.; 
1863, xii. p. xii.; 1864» xiii. p. ix.; 
1865, xiv. p. ix.; 1866, xv. p. ix.; 
1867, xvi. p. ix.; 1868, xvu. p. ix.; 
1869, xviii. p. vii. ; 1870, xix. p. vii. ; 
1871, XX. p. viii. ; 1872, xxi. p. vii. ; 
1873, xxii. p. viii.; 1874, xxiii. p. 
ix. ; 1875, xxiv. p. viii. ; 1876, xxy. 
p. viii.; 1877, xxvi. p. viii.; 1878, 
xxvii. p. ix.; 1879, xxviii. p. ix. ; 
1880, xxix. p. ix. ; 1881, xxx. p. ix. ; 
1882, xxxi. p. ix.; 1883, xxidi. p. 
vii. ; 1884, xxxiii. p. vii. ; 1885, xxxiy. 
p. X. ; 1886, XXXV. p. ix. ; 1887, xxxvi. 
p. viii.; 1888, xxxvii. p. viii.; 1889, 
xxxviii. p. vii. 

— , — , flameless explosives committee, 
report of the proceedings, pp. vii. 
and 136. 

— , — , Fossil Flora of Great Britain ; or 
figures and descriptions of the vege- 
table remains found in a fossil state 
in this country, by John Lindley and 
William Hutton, viii. 85; xi. 139; 
illustrative fossils, iii. 373; v. 64, 
161, 225 ; viii. 172 ; report on present 
(1875) condition of Hutton collection 
of fossils, xxv. 1 ; report on the Hut^ 
ton collection of fossils, xxxii. 179. 

—,—, founded, July 3rd, 1852, i. 1; 
report of committee, i. 3; x. 3; xv. 
54, 246, 283; xviii. 20; xxi. 230; 
XXXV. 241; xxxviii. 434. 

— , — , Geological survey of Great Bri- 
tain, purchase of maps, viii. 171 ; ix. 54. 

— , — , Hunt, Robert, compiler of Min- 
eral Statistics, testimonial, vii. 181. 



Digitized by 



Google 



YOLITMBS !• TO XXXTHI. 



2ai 



North of Btigland IiiBtitate of Mming 
and Meehaidcal Eneineers, New- 
castle • upon • Tvne, Induetrial Be- 
sources of the Tyne, Wear and Tees, 
permission to reprint papers from 
transactions, x^ii. 13. 

— , — , incorporation by Boyal charter, 
suggested, zxi. 72; charter, xzi. 
289; zzii. 2, 23; granted, xxri. 53; 
reprint, zxvi. p. xliz. ; xxvii. p. 
zliii. ; xxyiii. p. xliii. ; xzix. p. x)i. ; 
xxz. p. xli.; xxxi. p. xli. ; xxxii. p. 
xlv. ; xxxiii. p. xxxix. ; xxxiv. p. 
xxxix.; XXXV. p. xlv.; xxxvi. g. 
xxxvii. ; xxxvii. p. xxxvii. ; xxxviii. 

p. XXXV. 

— , — , investments. Institute and Coal 
Trade Chambers Company, Limited, 
xxii. 134; xxiii. 163. 

— , — , library, catalogue, vii. 180 ; viii. 
199; ix. 257; x. 253; xi. 239; xii. 
219; xiii. 231; xiv. 141; xviii. appen- 
dix; xix. appendix; xxii. appendix; 
Parliamentary papers, iii. 320, 341; 
recommendation book, xv. 77; re- 
plenishing, V. p. iv. ; reports of H.M. 
inspectors of mines, iii. 371. 

— , — ,list of members, 1854, ii. p. xix. ; 
1855, iii. p. xvii. ; 1856, iv. p. xvii. ; 
1857, V. p. XV.; 1858, vi. p. xvii.; 
1859, vii. p. xvii. ; 1860, viii. p. xxi. ; 
1861, ix. p. xxi. ; 1862, x. p. xi. ; 1862, 
xi. p. xix. ; 1863, xii. pp. xviii. and 
zx.; 1864, xii. pp. xiv. and xvi. ; 
1865, xiv. pp.' XIV. and xvi. ; 1866, 
XV. pp. xiv. and xvi. ; 1867, xvi. pp. 
xiv. and xvi.; 1868, xvii. pp. xiv. 
and xvi.; 1869, xviii. ^p. xvi. and 
xviii. ; 1870, xix. pp. xviii. and xx. ; 
1871, XX. pp. XX. and xxii.; 1872, 
xxi. pp. XIV. ana xvi.; 1873, xxii. 
pp. XVI. and xviii. ; 1874, xxiii. pp. ' 
xvi. and xviii.; 1875, xxiv. pp. xvi. 
and xviii.; 1875, xxv. pp. xvi. and 
xviii. ; 1877, xxvi. pp. xviii. and xx. ; 
1878, xxvii. pp. xviii. and xx. ; 1879, 
xxviii. pp. xviii. and xx.; 1880, 
xxix. pp. xviii. and xx. ;1881, xxx. 
pp. xviii. and xx. ; 1882, xxxi. pp. 
xviii. and xx. ; 1883, xxxii. pp. xxii. 
and xxiv.; 1884, xxxiii. pp. xviii. 
and XX. ; 1885, xxxiv. pp. xviii. and 
XX.; 1886, XXXV. pp. xviii. and xx.; 
1887, xxxvi. pp. xvi. and xviii. ; 1888, 
xxxvii. pp. XV. and xviii.; 1889, 
xxxviii. pp. XV. and xviii. 

— , — , mecnanical ventilators, com- 
mittee appointed, April 13th, 1878; 
report, xxx. 273. 

— , — , mechanical ventilators: joint 
committee of the North of England 
Institute of Minin? and Mechanical 
Engineers ; the Midland Institute of 
Mining, Civil and Mechanical Engi- 
neers; and the South Wales Institute 
of Engineers, preliminary meeting, 
xxxvii. 181 ; observations to be made 



and instructions to engineers,, xxxvii* 
189. 

North of England Institute of Mining 
and Mechanical Kngineers, New- 
castle-upon-Tyne, mining college 
TOoposed, i. 217; discussion, i. 222, 
269; ii. 48, 76, 91; iu. 56, 2^, 
341; iv. 3, 31, 36, 107; v. 25, 63, 
131, 143, 147; vi. 200; vii. 30, 169, 
182; viii. 20; ix. 86, 229, 251; xi. 
219; XV. 57, 250, 292; xix. 56; 
XX. 112, 219; xxi. 226, 232, 237; 
prospectus of a college of practical 
mining and manufacturing science 
proposed to be established at New- 
castle-upon-Tyne, with plans and 
view of building, iv. 23; report of 
committee, vii. 171; committee ap- 
pointed (Sir Lowthian Bell, Bart., 
£dward Fenwick Boyd, Sir George 
Elliot, Bart., Thomas Emerson For- 
ster, James Morrison and John 
Straker), xix. 40; T. Y. Hall scholar- 
ship, xix. 188. 

— , — , motto, xix. 42. 

— , — , museum for models, viii. 172. 

— , — , officers, 1852-53, i. p. viii. ; 1854- 
55, ii. p. xviii. ; 1855-66, iii. p. xvi. ; 
1856-57, iv. p. xvi.; 1857-58, v. p. 
xiv.; 1858-59, vi. p. xvi.; 1859-60, 
vii. p. xvi.; 1860-61, viii. p. xx.; 
1861-62, ix. p. XX. ; 1862-63. x. p. x.; 
1862-63, xi. p. xviu. ; 1863-64, xii. p. 
xix.; 1864-65, xii. p. xv.; 1865-66, 
xiv. p. XV.; 1866-67, xv. p. xv.; 
1867-68, xvi. p. xv.; 1868-69, xvii. p. 
XV.; 1869-70, xviii. p. xvii.; 1870-71, 
xix. p. xix.; 1871-72, xx. p. xxi.; 
1872-73, xxi. p. xv. ; 1873-74, xxii. p. 
xvii. ; 1874-75, xxiu. p. xvii. ; 1875-^, 
xxiv. p. xvii. ; 1876-77, xxv. p. xvii. ; 
1877-78, xxvi. p. xix. ; 1878-79, xxvii. 
p. xix.; 1879-80, xxviii. p. xix.; 
1880-81, xxix. p. xix.; 1881-82, xxx. 
p. xix.; 1882-83. xxxi. p. xix.; 
1883-84, xxxii. p. xxui.; 1884-85, 
xxxiii. p. xix.; 1885-86, xxxiv. p. 
xix.; 1886-87, xxxv. p. xix.; 1887-88, 
xxxvi. p. xvii.; 1888-89, xxxvii. p. 
xvii.; 1889-90, xxxviii. p. xvii. 

— , — , offices, i. 269; ii. 1, 11. 47, 234. 

— , — .patrons. Bishop of Durham, v. 
144; Earl Vane, ciJlO 10s., xv. 294; 
Duke of Cleveland, xvii. 55; 1853, i. 
p. vii. ; 1854. u. p. xvii. ; 1855. iii. p. 
XV.; 1856, iv. p. xv. ; 1857, v. p. 
xiii.; 1858, vi. p. xv. ; 1859, vii. p. 
XV.; 1860, viii. p. xix.; 1861, ix. p. 
xix.; 1862, x. p. ix.; 1862. xi. p. 
xvii. ; 1863. xii. p. xvii. ; 1864, xiii. 
p. xiii. ; 1865, xiv. p. xiii. ; 1866, xv. 
p. xiii.; 1867, xvi. p. xiii.; 1868. 
xvii. p. xiii.; 1869, xviii. p. xv.; 
1870, xix. p. xvii. ; 1871, xx. p. xix. ; 
1872. xxi. p. xiii. ; 1873, xxii. p. xv. ; 
1874, xxiii. p. XV.; 1875, xxiv. p. 
XV. ; 1876, xxv. p. xv. ; 1877, xxvi. p. 
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xvii. ; 1878, zzyii. p* xvii. ; 1879, 
' xzviii. p. xvii. ; 1880, ladx. p. xvii. ; 
1881, XXX. p. xvii. ; 1882, xxxi. p. 
xvii.; 1883, xxxii. p. xxi.; 1884, 
xxxiii. p. XV.; 1885, xxxiv. p. xvii.; 
1886, XXXV. p. xvii.; 1887, xxxvi. p. 
XV.; 1888, xxxvii. p. xv.; 1889, 
xxxviii. p. XV. 

North of England Institute of Mining 
and Mechanical Engineers, New- 
castle-upon-Tyne, portrait, Nicholas 
Wood, xiv. 135. 

— , — , premium of jB5,000, best mode of 
employing traction undergiround, ix. 
89; J. M. O^en offers ^500, ix. 89. 

— , — , prevention of smoke, discussion, 
xvii. 63, 66; committee appointed, 
xvii. 76. 

— , — , Prince Consort, death of, xi. 99. 

— , — , prizes for papers, suggested, 
xxii. 2 ; report of secretary, xxxii. p. 
viii.; awards, 1873, xxxii. p. ix.; 
1874, xxxii. p. ix.; 1875, xxxii. p. 
X. ; 1876, xxxii. p. x. ; 1877, xxxii. p. 
xi.; 1878, xxxii. p. xi.; 1879, xxxii. 
p. xii.; 1880, xxxii. p. xii.; 1881, 
xxxii. p. xii.; 1882, xxxiii. p. viii.; 
1883, xxxiii. p. viii.; 1834, xxxv. p. 
X. ; 1885, xxxv^ p. x. 

— , — , purchases, steam indicator and 
dynamometer, xvi. 5; instruments 
for tail-rope committee, xvi. 41. 

—, — , safety-lamps, committee ap- 
pointed, xii. 74; committee re-ap- 
pointed, xvii. 4; discussion, xvi. 91; 
xvii. 1, 2, 33, 60; report of commit- 
tee appointed to test safety-lamps, 
xvii. 5; second report, xvii. 37. 

^^ — ^ secretary, xi. 6 ; remuneration, 
ix. 233, 252; xi. 6; xii. 145; xvi. 23; 
Edward Sinclair, i. 2; Thomas 
Doubleday, ii. 249; pension, xvi. 
101; assistant, Richard Howse, xiii. 
p. XV.; xvi. 130; Theodore Wood 
Bunning, xvi. 128; resignation, 
xxxvii. 54; presentation, xxxvii. 129. 

— ^ — ^ Stephenson centenary, xxx. 133. 

— , — , subscribing firms, i. 215, 232 ; 
iv. 3. 

— ^ — , suggestions for the enlargement 
of the sphere and objects of the min- 
ing institute, by William Green, 
jun., xii. 36; discussion, xi. 225. 

— , — , technical education, George 
Elliot, Isaac Lowthian Bell and W. 
Cochrane, requested to give evidence, 
xvii. 65, 77; discussion, xvii. 95; 
committee appointed, xvii. 113; re- 
port of committee, xviii. pp. ix., 7; 
xix. p. ix. ; discussion, xviii. 3, 149 ; 
xix. 188. 

— , — , transactions, i. 7; ii. 2, 47, 48; 
iii. 3, 27; advertizing, iii. 27, 235; 
iv. 262; copies printed, vii. 180; 
plates, uniform method of prepar- 
ing, ix. 255; printing, vi. 198; vii. 



1, 27; xi. 67; xii. 46; reporting, viii.. 
173; xi. 177; xv. 47; reprinting, vii. 
179; xii. 45. 46; xiv. 97; xxi. 288: 
reprinting of papers, xvi. 1. 

North of England Institute of Mining 
and Mechanical Engineers, New- 
castle-upon-Tyne, treasurer, Edward 
Fenwick Boyd, i. p. .viii. ; presenta- 
tion of transactions, xi. ^6. 

— , — , ventilation of mines, committee 
appointed to make experiments, iv. 
21, 32; xii. 17. 

— , — ,Wood Memorial Hall and offices, 
committee appointed, xvi. 41, 107, 
130; report of committee, xvii. p. 
xxxix., 31, 65, 60; Pease & Part- 
ners, donation of ^100, xvii. 41, 42; 
committee of arrangement with 
Literary and Philosopnical Society, 
appointed, xix. 58; report, xix. 72; 
discussed, xix. 73; report of com- 
mittee as to cost and estimates for 
furnishing, xx. 113. 

School of Imnes, Li^ge, by Paul Tras- 
enater, xxxiii. abs. 86. 

2. Education. 
Prospectus of a college of practical 

mining and manufacturing science 
proposed to be established at New- 
castle-upon-Tyne, with plans and 
view of building, iv. 23; report of 
committee, vii. 171. 

Mining schools in Prussia, Anon., 
xxxviii. abs. 32. 

Industrial school for miners and 
mechanics at Drifton, Luzerne 
county, Pennsylvania, U.S.A., by 
Oswald J. Heinrich, xxxi. abs. 13. 

Publicity or secrecy of examinations 
[under the Coal-mines Regulation 
Act], by R. F. Martin, xxiv. 39 ; dis- 
cussion, xxiv. 42; memorial to 
Home Secretary in favour of dis- 
continuance of secrecy, xxiv. 45. 

Summer school of practical mining 
(School of Mines, New York City), by 
Henry S. Munroe, xxxi. abs. 13. 

Konigliche Bergukademie zu Freiberg 
(Royal Mining Academy, Saxony), 
Official, xxxi. abs. 12. 

American mining schools, by Prof. B. 
H. Richards, xxxvi. abs. 52. 

School of mines, Libge, by Paul 
Trasenster, xxxiii. abs. 86. 

Education of the mining encfineer, by 
John Young, xxi. 21; discussion, 
xxi. 32. 

3. EXOUBSIONB. 

British Salt Company, Northwich, xiv. 

111. 
Channel tunnel works, xxxii. 55. 
Hury reservoir, xxxiv. 255. 
Kirkless Hall Coal and Iron Company, 

xiv. 110. 
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Xianffley* Barony lead-mines, xzxi. 207. 
I^ondon and North-Westem Bailvay 

Company, Crewe, xiv, HO- 
Marston, salt works^ xiv. 111. 
Byhope colliery, xvi. 128. 
S.eaham Harbour, xvii. 95. 
Thompson & Son, Northwich, rock and 

white salt works, xiv. 111. 

4. Exhibitions. 
Ijondon International Exhibition, 

1862, xL 1, 159; observations on the 

mineral section, by Nicholas Wood, 

xi. 227. 
Madrid, mining exhibition, by Roman 

Oriol, xxxiii. abs. 46. 
Newcastle-upon-Tyne, Jubilee 1887 ex- 
hibition, proposed, xxxv. 1. 

— , — : , coal-mine, xxxvi. 222. 

— , , exhibits of different sys^ 

tems of mine-haulage, by J. T. 

Cackett and B. McLaren, xxxvii. 85. 

— , , lead-mine, xxxvi. 223. 

— , , by A. Habets, xxxviii. abs. 

24. 
— , , by E. Mezzena, xxxvii. abs. 

1. 
Philadelphia, Pennsylvania, U.S.A., 

international exhibition of arts and 

manufactures, xxv. 101. 

5. Mbmoibs. 
Porster, Thomas Emerson, by G. C. 

Greenwell, xxv. 5; discussion, xxv. 

10. 
liocke, Joseph, by Nicholas Wood, ix. 

56. 



Sopwith, Thomas, bj Tho8» J. Bewick, 
xxix. 105. 

Stephenson [George and, Robert], 
father and son, by N. Wood, viii. 33. 

Taylor, Thomas John,- by Nicholas 
Wood, ix. 237. 

Wood, Nicholas, by Thomas Double- 
day, XV. 49. 

6. Pbesidbnttal Addresses. 
Armstrong, Sir W. G., coal, xxii. 39; 

discussion, xxii. 57. 
Bell, Bart., Sir Lowthian, xxxvi. 131; 

discussion, xxxvi. 160. 
Boyd, E. P., xviii. 153; xix. 41; xx. 
; 219; opening of Wood Memorial 

Hall, xxi. 223; discussion, xx. 222; 

xxi. 235. 
Daglish, John, xxxv. 223; discussion, 

xxxv. 244. 
Elliot, Bart., Sir George, xviii. 19. 
Porster, G. B., xxxi. 123; discussion, 

xxxi. 143. 
i Porster, T. E., xv. 283. 
I Greenwell, G. C, retrospect of past 26 

years, xxviii. 197; discussion, xxviii. 

208; XXX. 269. 
Marley, John, xxxviii. 29; discussion, 

xxxviii. 45. 
Wood, Bart., Sir Lindsay, xxv. 189; 

discussion, xxv. 198. 
Wood, Nicholas* i. 13, 271; v. 226; 

X. 3. 

7. MiSCBLLANBOUB. 

Organic matter forming in a coal-pit, 
by — de Groussouvre, iLXxiv. abs. 22. 



XL— aEOLDGT. 



1. General. 



a. — StrcUified Rocks, 
Oriffin of coal, by Theodore Virlet 

d^oust, xxxiv. abs. 16. 
Origin of coal, by Prank Douville, 

xxxiv. abs. 16. 
Pormation of gold nuggets and placer- 
deposits, by Dr. T. Egleston, xxxi. 

abs. 42.- 
Carbonization of oak, by Henri 

Pa^ol, xxxvi. abs. 1. 
Origin of coal, by Henri Payol, xxxvii. 

abs. 47. 
Pormation of coal, by — Premy, xxxv. 

abs. 33. 
Origin of coal, by C. Grand'Eury, 

xxxiii. abs. 19. 
Origin and formation of coal, by 

William Green, jun., xl. 163. 
Supplementary extracts and remarks 

upon the origin and formation of 

coal, by William Green, jun., xii. 31. 
T'effetable origin of coal, by Leo 

Lesquereux, xxxvii. abs. 89. 



Considerations upon the relative aees 
of coal-formations, and comparative 
discussions on their co-formation in 
Britain and elsewhere, with other 
facts, by P. S. Reid, viii. 185; dis- 
cussion, xi. 139. 

Origin of coal, by the Marquis de 
Saporta, xxxiv. abs. 16. 

Metamorphism in coal, by V. Wat- 
teyne, xxxiv. abs. 37. 

6. — Mineral Veins. 

Pormation of mineral veins, by Ernest 

Chabrand, xxxv. abs. 3. 
Origin of mineral veins, by Prof. 

Joseph Le Coiite, xxxiii. abs. 54. 
Orijfin of sulphide-veins, by Dr. — 

Fleitmann, xxxiii. abs. 10. 
Classification of ore-deposits, by A. 

von Groddeck, xxxiv. abs. 66. 
Study on faults: is a faulted fissure 

always the oldest, by Carl Henrich, 

xxxviii. abs. 56. 
Pormation of mineral veins, by 

Pridolin Sandberger, xxxv. abs. 3. 
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Popular errors as to metellilereus do- 
posits, by Albert Williams, juA., 
xzxv. abs. 29. 

c. — Sewmology, 

Surface earthquakes in the north of 
France, by Theodore Virlet d'Aoust, 
XXXV. abs. 34. 

Observation of earth-shakes or tremors, 
in order to foretell the issue of sud- 
den outbursts of fire-damp, b^ M. 
Walton BrowUi xxxiii. 179; discus- 
sion, xxxiii. 183; xxxiv. 168. 

Account of experiments in France 
upon the possible connection be- 
tween movements of the earth's 
- crust and the issues of gases in 
mines, by M. Walton Brown, xxxvi. 
43; discussion, xxxvi. 45, 86, 120. 

Report of the committee appointed to 
inquire into the observations of 
earth-tremors with the view of deter- 
mining their connection, if any, 
with the issue of gas in mines, by 
M. Walton Brown, xxxvii. 55; dis- 
cussion, xxxvii. 64. 

Influence of seismic movements upon 
the evolution of gas, by — Clermont, 
xxxvi. abs. 43. 

Earthquakes and fire-damp in mines, 
by F. A. Forel, xxxviii. abs. 18. 

Earthquakes in French mines, by — 
Fran9ois, xxxviii. abs. 18. 

Sonora earthquake, of May 3rd, 1887, 
Mexico, by G. E. Goodfellow, xxxvi. 
abs. 44. 

Influence of rapid falls of the baro- 
meter upon earthquakes and erup- 
tive phenomena, by F. Laur, xxxiv. 
abs. 72. 

Bengal earthquake of July 14th, 1885, 
by H. B. Medlicott, xxxv. abs. 34. 

Earth-tremors, by — Primat, xxxviii. 
abs. 46. 

Instructions for earth(juake observers, 
by Prof. E. de Rossi, lotxiv. abs. 76. 

d. — EartK-temyerature . 

Temperature of strata at the Adalbert 
shaft, Przibram, Anon., xxxiii. abs. 
11. 

Underground temperature and tun- 
nels, by Dr. August Bohm, xxxiiii. 
abs. 108. 

Underground temperature in Java, by 
J. Ph. Emerling, xxxiv. abs. 42. 

Underground temperature in the Arl- 
ber|f tunnel, by H. B. Von Foullon, 
XXXIV. abs. 35. 

Underground temperature and tun- 
nels, by Gustav Koch, xxxiii. abs. 
108. 

Present state of our knowledge of 
underground temperature, with 
special reference to the nature of 
the experiments still required in 



• order to improves that method^ by 6. 

A. Lebour, xxxi. 59; discussion, 

xzxi. 71, 204. 
Underground temperature in coimec- 

tion with the Simplon tunnel in the 

Alps, Italy, by O. T. Lommel, xxxi. 

abs. 44. 
Underground temperature and tun- 
nels, by G. Revaux, xxxiii. abs. 

108. 
Increase of temperature in the interior 

of mountains, by Dr. F. M. Stapff, 

xzxi. abs. 44. 
Results of observations of underground 

temperature during the construction 

of the St. Gothard tunnel, by Dr. F. 

M. Stapff, xxxiii. 19. 
Underground temperature in the Arl- 

berg tunnel, by C. J. Wagner, xxxiv. 

abs. 35. 
Temperature of the Arlberg tunnel, by 

C. J. Wagner, xxxvii. alw. 61. 

e. — Miscellaneous, 
Geology in some of its practical 

aspects, by Prof. David Page, xxi. 

241; discussion, xxi. 247. 
Observations on underground water, 

by O. Smreker, xxxiii. abs. 86. 

2. SPEcmo Geology and Mineral 
Deposits. 

a. — General. 

h. — Great Britain, 

Presidential address on " coal," by Sir 
W. G. Armstrong, xxii. 39; discus- 
sion, xxii. 57. 

Duration of the coal of Great Britain 
and Ireland, by G. C. Green well, 
xxxii. 135; discussion, xxxii. 213. 

Iron-ores of the English secondary 
rocks, by J. D. Kendall, xxxv. 105. 

England, 
Cumberland. 

Coal-fields of Cumberland, and the 
probability of coal being found under 
the new red sandstone which sur- 
rounds the city of Carlisle, by 
Matthias Dunn, viii. 141; discus- 
sion, ix. 54; xi. 60, 179, 195. 

Probable extension of the coal-field 
under the new red sandstone of 
Cumberland, by Matthias Dunn, 
xiii. 87; discussion, xiii. 166, 202. 

Border districts of Dumfriesshire, 
Cumberland, and part of Roxbur|fh- 
shire, including, tne coal-formation 
of Canonbie, etc., by Edmund Gib- 
sone, xi. 65; discussion, xi. 60, 188, 
194, 196. 

Carboniferous rocks of Cumberland 
and north Lancashire or Fumess, 
by J. D. Kendall, xxxiv. 126; dis- 
cussion, xxxiv. 136. 
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Hematite defiosits of west Cumber- 
land, b^ J. D. Kendall, zxyiii. t09; 
discuanon, zxyiii. 219; zxz. 113; 
xzxi. 47; xzxii. 360. . 

Hematite deposits of west Cumber- 
land: supplementary paper, by J. D. 
Kendall, txx. 27 ; discussion, xxx. 29, 
113; xzxi. 47; zxxii. 360. 

Structure of the Cumberland coal-field, 
by J. D. Kendall, zxxii. 319; dis- 
cussion, xxxii. 357; xxxiii. 121. 
Durham. 

An account of the strata of Northum- 
berland and Durham, as proved by 
borings and sinkings, vol. i. (A-B), 
293 pa^es; vol. ii. (C-E), 332 pages; 
vol. iii. (F-K), 329 pages; vol. iv. 
(L-E), 334 pages; vol. v. (S-T), 360 
pages; vol. vi. (U-Z), 238 pages. 
Price to members, volumes i. to vi., 
21s., or bound in full cloth, in three 
volumes, 30s.; single volumes, 5s. 
each ; post free 4d. per volume extra. 
To non-members, volumes i. to vi., 
458., or bound in full cloth, in three 
volumes, 548. ; single volumes, 7s. 6d. 
each; post free 4d. per volume extra. 

Manufacture of iron in connection 
with the Northumberland and Dur- 
ham coal-field, by I. Lowthian Bell, 
xiii. 109; discussion, xiv. 9, 27. 

Notes on the Seaton Carew boring, by 
W. J. Bird, xxxviii. 21. 

A wash or drift through a portion of 
the coal-field of Durham, by Edward 
F. Boyd and Nicholas Wood, xiii. 69 ; 
discussion, xiii. 41, 158, 202; xiv. 2. 

Correlation of the coal-seams of the 
carboniferous - formation of the 
north of England, with some notes 
upon the probable duration of the 
coal-field, by M. Walton Brown, 
xxxvii. 3 ; discussion, xxxvii. 22, 123. 

Carboniferous limestone of south 
Durham and north Yorkshire, by 
William Cockbum, xxi. 251. 

Magnesian limestone of Durham, hj 
John Daglish and G. B. Forster, xiii. 
205; discussion, xiii. 201; xiv. 27. 

Duration of the Northumberland and 
Durham coal-field, by G. C. Green- 
well, ii. 211. 

Extent and probable duration of the 
Northern coal-field; with remarks 
on the coal-trade in Northumber- 
land and Durham, by T. Y. Hall, ii. 
103; appendices, ii. 261; iii. 375; 
discussion, ii. 101 ; iii. 4, 28, 226. 

Olaciation of the counties of Durham 
and Northumberland, by Richard 
Howse, xiii. 169; discussion, xiii. 
166, 202. 

Boundary-line between the millstone 
grit and mountain limestone of 
the north of England, by Richard 
Howse, xiv. 43; discussion, xiv. 70. 



Breccia-gashes of the Durham coast 
and some recent, earth-shakes at 
Sunderland, by G. A. Lebour, xxxiii. 
165; discussion, xxxiii. 174; xxxiv. 
167. 

Coal*mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Considerations upon the relative affes 
of coal-formations, and comparative 
discussions on their co-formation in 
Britain and elsewhere, with other 
facts, by P. S. Reid, viii. 185; dis- 
cussion, xi. 139. 

Variations in the faulting of coal, ob- 
served in the action of the same 
series of faults in three seams at 
Redheugh colliery, by T. O. Robson, 
xxxviii. 49; discussion, xxxviii. 52. 

Geology of the Newcastle coal-field, by 
A. Soubeiran, xxxiii. abs. 14. 

Interstratified bed of basalt at Browney 
colliery, by A. L. Steavenson, xxiii. 
160; discussion, xxiii. 160. 

Sinking through the magnesian lime- 
stone at the Seaham and Seaton win- 
nings, near Seaham, by Nicholas 
Wood, v. 117. 

Upper and lower beds of coal in the 
counties of Northumberland and 
Durham, by N. Wood, xi. 101 ; dis- 
cussion, xi. 194, 196. 

Gloucestershire. 

Northern end of the Bristol coal-field, 
by Handel Cossham, x. 97; discus- 
sion, X. 113. 

Geology of the Bristol coal-field with 
special reference to the Gloucester- 
snire basin, by Walter Saise, xxvii. 
87; discussion, xxvii. 97. 
Kent. 

Channel tunnel, by Charles Tylden- 
Wright, xxxii. 3; discussion, xxxii. 
16. 

Lancashire. 

Leading features of the Lancashire 
coal-field, by Joseph Dickinson, xv. 
13; discussion, xv. 15. 

Hematite deposits of Fumess, by J. D. 
Kendall, xxxi. 211 ; discussion, xxxi. 
237. 

Carboniferous rocks of Cumberland 
and north Lancashire or Fumess, 
by J. D. Kendall, xxxiv. 125; dis- 
cussion, xxxiv. 136. 

Lincolnshire. 

Beds of ironstone occurring in Lincoln- 
shire, by J. Daglish and R. Howse, 
xxiv. 23; discussion, xxiv. 31, 157. 
Middlesex. 

Coal under London, by Ad. Firket, 
xxxiii. abs. 27. 

Northumberland. 

An account of the strata of Northum- 
berland and Durham, as proved by 
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borings and sinkings, vol. i. (A-B), 
293 paees; vol. ii. (C-E), 332 pages; 
vol. iii. (F-K), 329 pages; vol. iv. 
(L-E), 334 pages; vol. v; (S-T). 360 
pa^es; vol. vi. (tJ-Z), 238 pages. 
I*nce to members, volumes i. to vi., 
21b,, or bound in full olotb* in three 
volumes, 30s. ; single volumes, 5s. 
each ; post free 4d per Volume extra. 
To non-members, volumes i. to vi., 
45s., or bound in full cloth, in three 
volumes, 54s.; single volumes, 7s. 
6d. each; post free 4d. per volume 
extra. 

Manufacture of iron in connec- 
tion with the Northumberland and 
Durham coal-field, by I. Lowthian 
Bell, xiii. 109; discussion, xiv. 9, 27. 

Part of the carboniferous or mountain 
limestone series of north Northum- 
berland, hj E. F. Boyd, ix. 185; dis- 
cussion, XI. 60, 196. 

Correlation of the coal-seams of the 
carboniferous-formation of the north 
of England, with some notes upon 
the probable duration of the coal- 
field, by M. Walton Brown, xxxvii. 
3; discussion, xxxvii. 22, 123. 

Intrusion of the whin sill, by David 
Bums, xxvii. 73; discussion, xxvii. 
78, 297. 

Duration of the Northumberland and 
Durham coal-field, by G. C. Green- 
well, ii. 211. 

Extent and probable duration of the 
Northern coal-field, with remarks on 
the coal-trade in Northumberland 
and Durham, by T. Y. Hall, ii. 103 ; 
appendices, ii. 261; iii. 375; discus- 
sion, ii. 101 ; iii. 4, 28, 226. 

Glaciation of the counties of Durham 
and Northumberland, by Bichard 
Howae, xiii. 169; discussion, xiii. 
166, 202. 

Boundary-line between the millstone 
grit and mountain limestone of the 
north of England, by Richard 
Howse, xiv. 43; discussion, xiv. 70. 

Harkess rocks near Bamburgh, by 
Mark Fryar and G. A. Lebour, xxvi. 
121; discussion, xxvi. 128. 

Peculiarities of the Tyne low main 
seam, by Thos. Grainge Hurst, viii. 
23; discussion, viii. 97. 

Geology of the Bedesdale ironstone dis- 
trict, by G. A. Lebour, xxii. Ill; 
discussion, xxiii. 41. 

Little limestone and its accompanying 
coals in south Northumberland, by 
G. A. Lebour, xxiv. 73; discussion, 
xxiv. 80; XXV. 40, 46. 

Great and four-fathoms limestones 
and their associated beds in south 
Northumberland, by G. A. Lebour, 
xxiv. 133 ; discussion, xxiv. 145 ; xxv. 
40, 46. 



Divisioins of the cachonif erous ^rstem 

in Northumberland, by 6. A. 

Lebour, xxv. 225; discussion, xxv. 

234; xxvi. 48. 

Stoneeroft and Settlingstones lead> 

mines, by G. A. Lebour, xxvii. 16. 
Sections of the carboniferous lime- 
stone series of Northumberland, by 
G. A. Lebour, xxviii. 3. r 

Mineral resources of the countiy be- 
tween Bothbury and Wooler, North- 
umberland, by G. A. Lebour, -tt^- 
121; discussion, xxx. 126; xxxi. 
203. 
Great . fault at Annstead, in north 
Northumberland, by G. A. Lebour, 
xxxiii. 69; discussion, xxxiii. 80. 
Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 
Considerations upon the relative agfes 
of coal-formations, and comparative 
discussions on their co-formation in 
Britain and elsewhere, with other 
facts, by P. S. Reid, viii. 185; dis- 
cussion, xi. 139. 
Geoloey of the Newcastle coal-field, 

by A. Soubeiran, xxxiii. abs. 14. 
Upper and lower beds of coal in the 
counties of Northumberland and 
Durham, by N. Wood, xi. 101; dis- 
cussion, xi. 194, 196. 
Somerset. 
Coal-field of east Somerset, by G. C. 
GreenweU, ii. 258; discussion, iii. 
28. 
Somerset section of the Bristol coal- 
field, by G. C. GreenweU, x. 105; 
discussion, x. 113. 
Geolo^ of the Bristol coal-field, with 
special reference to the Gloucester- 
shire basin, by Walter Saise, xxvii. 
87; discussion, xxvii. 97. 
Sussex. 
Sub-wealden exploration, by W. Top- 
ley, xxiii. 185 ; discussion, xxiii. 160, 
188. 

Warwickshire. 
Warwickshire coal-field, by E. F. 
Melly, xxxiii. 151. 

Yorkshire. 
Remarks on the ore and ironstone of 
Rosedale Abbey, by Jos. Be¥dck, vi. 
15; discussion, vi. 13, 187. 
Carboniferous limestone of south Dur- 
ham and north Yorkshire, by 
William Cockbum, xxi. 251. 
Variations in thickness and character 
of the Silkstone and Bamsley coal- 
seams in the southern part of the 
Yorkshire coal-field, ana the prob- 
able manner in which these and simi- 
lar changes have been produced, by 
A. H. Green, xxv. 13; discussion, 
xxv. 20. 
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C^eyeland ironstone: outline of tlie 
main or thick stratified bed, its dis- 
covery, application and results, in 
connection with ironworks in the 
north of England, by John Marley, 
V. 165; discussion, vi. 7, 187. 

Bock-salt in the new red sandstone at 
Middlesbrough (including descrip- 
tion of Mather-and-Platt boring- 
machine), by John Marley, xiii. 17; 
discussion, xiii. 92, 106. 

Magnetic ironstone of Rosedale Abbey, 
Cleveland, by John Marley, xix. 193 ; 
discussion, xix. 199. 

Mineral resources of the Rosedale 
Abbey district, by Charles Parkin, 
xxxii. 43. 

Deposit of magnetic ironstone in Rose- 
aale, by Mcholas Wood, vii. 85; 
discussion, vii. 94; viii. 4. 

Ireland. 

Iron-ores of Antrim, by J. D. Kendall, 
XXX. 107; discussion, xxx. 113. 

Ferruginous beds associated with the 
basaltic rocks of north-eastern 
Ulster, in relation to Indi&n laterite, 
by F. R. Mallet, xxxii. abs. 1. 

Scotland. 

Carboniferous formation of Scotland, 
by James Geikie. xx. 131 ; discussion, 
XX. 155. 

Border districts of Dumfriesshire, 
Cumberland, and part of Roxburgh- 
shire, including the coal-formation 
of Canonbie, etc., by Edmund Gib- 
sone, xi. 66; discussion, xi. 60, 188, 
194, 196. 

Analysis of Ayrshire hematite, by 
Edward Sinclair, v. 10. 

Wales. 

South Wales coal-field, by Thomas 
Forster Brown, xxiii. 197. 

Flintshire cannel-seam, by Nathaniel 
R. Griffith, xix. 75 ; discussion, xix. 82. 

Occurrence of manganese ore in the 
Cambrian rocks of Merionethshire, 
by Edward Halse, xxxvi. 103 ; dis- 
cussion, xxxvi. 116. 

Anthracite coal of South Wales, by E. 
F. Melly, xxxi. 175; discussion, xxxi. 
191. 

Mineral resources of Flintshire and 
Denbighshire, by J. J. Williams, 
XXV. 81. 

c. — Europe. 

General. 

European iron-ores and their origin, 
by Stephen Czyszkowski, xxxiv. abs. 
33. 

Mineral oils of Central Europe, by L. 
Piedboeuf, xxxiii. abs. 29. 



Austro-Hungary^ 

Bohemia. 

Kaaden-Komotau tertiary beds, by H. 

Becker, xxxiii. abs. 17. 
Bosnia. 
Manganese, by F. Poech, xxxviii. abs. 

66. 

Cariuthia. 
Minerals, by Prof. August Bnmnlech^ 

ner, xxxv. abs. 16. 
Gold, by Dr. Richard Canaval, xxxiv. 

abs. 62. 

Dalmatia. 
Coals of Istria and Dalmatia, by — 

Lodin, xxxiii. abs. 34. 
Galicia. 
Petroleum and ozokerite in eastern 

Galicia, by C. M. Paul, xxxii. abs. 3. 
Mineral oils of Central Europe, by L. 

Piedboeuf, xxxiii. abs. 29. 
Ozokerite in eastern Galicia, by Prof. 

F. Roemer, xxxvii. abs. 39. 
Boulders in coal in Austria, by D. 

Stur, xxxv. abs. 23. 
Petroleum and ozokerite in Galicia, 

by Leon Syroczynski, xxxv. abs. 9. 
Sulphur at Truskawiec, by Josef 

Wyczynski, xxxvii. abs. 61. 
Hungary. 
Mining, by Robert von Farkass, xxxv. 

abs. 26. 
Building-stones, by L. Loczy, xxxiv. 

abs. 32. 
Fire-clay, by J. Von Matyasovszky, 

xxxiv. abs. 23. 
Petroleum, by J. Noth, xxxiv. abs. 

64; xxxv. abs. 65. 
Building-stones, by Dr. Franz Schafar- 

zik, xxxiv. abs. 32. 
Geology of Schemnitz, by Dr. Josef 

Szabo, xxxv. abs. 58. 
Coal, by X., xxxiv. abs. 57. 

Istria. 
Coals of Istria and Dalmatia, by — 

Lodin, xxxiii. abs. 34. 
Lignites, by M. Przyborski, xxxiv. abs. 

64. 

Moravia. 
Manganese, by A. Rzehak, xxxv. abs. 

14. 

Styria. 
Fohnsdorf coal-field, by Carl Barth, 

xxxviii. abs. 50. 
Coal-measures of Styria, comparing 

the same with the counties oi Dur- 
ham and Northumberland, and the 

United Kingdom, including a report 

on the mines of the Sann Thall, by 

Thos. Y. Hall, iv. 55; discussion, 

iv. 36. 
Mammalian remains in Styrian coal, 

by Ad. Hofmann, xxxvii. abs. 61. 
Lignites, by — Smeysters, xxxiv. abs. 

14. 
Age of the Funfkirchen coal, by D. 

Stur, lotxvii. abs. 62. 
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Traneylvania. 
Gold-mining, by £dward H. Liveing» 

xxzY. 81 ; discussion, xzxv. 93. 
Iron-ores of the Banat and Elba, by 

B. Lotti, zzzvii. abs. 36. 
Gold-mining, by Josef Palffy, xxzv. 

abs. 68. 

Tyrol. 
Ore-deposits of Kitzbiihel, by F. 

Posepny, xxxi. abs. 37. 
Gold-district of the Tauem Alps, by F. 

Posepny, xxxi. abs. 38. 

Belgium. 
Natural pits in coal-measures, by A. 

Briart and F. L. Comet, translated 

by John Bell Simpson, xxiii. 67; 

disciiBsion, xxiii. 74, 102. 
Phosphates, by E. Delvaux, xxxiv. abs. 

36. 
Manganese deposits, by O. Dewalque, 

xxxiv. abs. 37. 
Hatchettine, by G. Dewalque, xxxiv. 

abs. 78. 
Central coal-field: chemical composi- 
tion of coals, by P. Dubar, xxxii. 

abs. 28. 
Besearches on the natural pits of 

Hainaut, with remarks on their pro- 
bable origin, by G. A. Lebour, xxiii. 

95; discussion, xxiii. 102. 
Abnormal structure in coal at Vise, by 

Max Lohest, xxxv. abs. 57. 
Extension of Belgian coal-measures, 

by R. Malherbe, xxxiv. abs. 68. 
Hatchettine, by R. Malherbe, xxxiv. 

abs. 78. 
Lower coal-measures, by Dr. J. C. 

Purves, xxxi. abs. 43. 
Geological survey, by A. Rutot, xxxiii. 

abs. 104. 
Phosphatic deposits, by E. Solvay, 

xxxiii. abs. 18. 
Metamorphism in coal, by V. Wat- 

teyne, xxxiv. abs. 37. 
Bulgaria, 
Coals, by C. Von John, xlxiii. abs. 20. 
Mineral resources, by Leon Thonard, 

xxxv. abs. 50. 

France. 
Manganesiferous iron-ore in the 

Pyrenees, by Theodore Virlet 

d'Aoust, xxxiii. abs. 30. 
Coal-field of Auzits in Aveyron, by J. 

Bergeron, xxxvii. abs. 4. 
Salt at Salies, Basses-Pyr^n^es, by 

Marcel Bertrand and — Chavanne, 

xxxiv. abs. 14. 
Phosphates at Beauval, Somme, by — 

Breton, xxxvii. abs. 70. 
Coal-measures of Anjou, by Ed. 

Bureau, xxxv. abs. 24. 
Manganesiferous iron-ores of Rancid, 

An^ge, by — Carcanagues, xxxiii. 

abs. 110. 



Minerftl resources of Vienna, depute 

ment of It^re, by J. Channelle, 
. xzxv. abs. 29. 

Bauxite, by L. Collot, xxxvii. abs. 4. 
Audm coal-field in Aveyron, by — 

Colrat, xxxii. abs. 53 ; xxxiii. abs. 20. 
Huelgoat mines in Brittany, by — 

Daf^, xxxvii. abs. 7. 
Oriffin of certain manganese ores in 

AJpes Maritimes, by — Dieulafait, 

xxxv. abs. 42. 
Inversion of strata in Herault, by G. 

Faber, xxxiv. abs. 14. 
Pebbles in the coal of Central France, 

bv Henri Fayol, xxxvi. abs. 8. 
Coal-formations of the Allier, by 

Henri Fayol, xxxvi. abs. 10. 
Onein of coal at Commentry, by 

Henri Fayol, xxxvii. abs. 47. 
Mure coal-field, Is^re, by — Ferrand, 

xxxii. abs. 29. 
Concealed coal-field in Isere, by F. 

Fontannes, xxxiv. abs. 25. 
Industrial map of the Gard coal-field, 

by — Garreau, xxxii. abs. 11. 
Iron-ores of Berry, etc.. Central 

France, by — de Grossouvre> xxxvii. 

abs. 11. 
Alais coal-field, by — Lafitte, xxxv. 

abs. 31. 
Geolopical sketcn of the northern coal- 
fields, by Henry Laporte, xxvii. 143; 

discussion, xxvii. 162, 249. 
Influence of a low barometer upon th<» 

geyser at Montrond, Loire, by F. 
aur, xxxii. abs. 84. 
Geological relations of secondary iron- 
ores, by G. A. Lebour, xxv. 59. 
Phosphates of the Somme, by Paul 

Levy, xxxvii. abs. 31. 
Tin deposits of Brittany, by — Lodin, 

xxxiv. abs. 45. 
Huelc^oat mines in Brittany, by — 

Lukis, xxxvii. abs. 7. 
Mineral spring in the coal-measures, 

Gard, by — Parrain, xxxii. abs. 4. 
Permo-carboniferous rocks of Autun, 

Saone et Loire, by E. Roche, xxxii. 

abs. 5. 
Coal-fields of Pyrenees, by P. W. 

Stuart-Menteath, xxxii. abs. 4. 
Metalliferous deposits of Western 

Pyrenees, by P. W. Stuart-Men- 
teath, xxxvi. abs. 38. 
Lignite basin of Fuveau, southern 

France, by — Villot, xxxiii. abs. 49. 
Boring for petroleum in bouthem 

France, by — Zipperlen, xxxv. abs. 

27. 

Germany. 
Alsatian petroleum-deposits, by A. 

Andreae, xxxiv. abs. 67. 
Artesian wells in Saxony, by Dr. 

Richard Beck, xxxviii. abs. 13. 
Ironstone series of Lorraine, by — 

Bleicher, xxxiii. abs. 79. 
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^Waldenburg coal-field, Silesia, by L. 

Bochet, xzxvii. abs. 3. 
Bosing at Schladebach, Durrenberg, 

Prussia, by E. Dunker, xzxviii; 

abe. 1. 
Boulders in Upper SilestMi coal, by 

Dr. O. Giiricn, xzxvii. abs. 62. 
Ooal-fields, by Dr. E. Haue, xxxv. abs. 

30. 
•Coal in Bayaria, by E. Heyrowsky, 

xxxv. abs. 15. 
Northerly portion of the Westphalian 

coal-field, by E. Hilger, xxxviii. 

abs. 3. 
New German petroleum wells, by Dr. 

— Kollmann, xxxii. abs. 60. 
Metallic veins in the coal-measures of 

Upper Silesia, by Dr. Bemhard 

Kosmann, xxxiii. abs. 96. 
Strontianite mines of Drensteinfurt, 

Westphalia, by Paul Menzel, xxxiii. 

abs. 15. 
Potassium salts in Mecklenburg, by — 

Nettekoven, xxxiv. abs. 62. 
Argyrodite: a silver-ore found in 

Saxony, by E. W. Neubert, xxxvi. 

abs. 41. 
Mineral oils of central Europe, by L. 

Piedboe'uf, xxxiii. abs. 29. 
Mining at Searbriicken, with an ac- 
count of the structure of the coal- 
field, by A. R. Sawyer, xxviii. 9; 

discussion, xxviii. 64. 
Zinc-blendes of Freiberg, Saxony, by 

A. Schertel and A. W. Stelzner, 

xxxvi. abs. 40. 
-Concretions with plants in Westpha- 
lian coal, by D. Stur, xxxvii. abs. 62. 
Geolo^ of the Harz, by — Termier, 

xxxiii. abs. 109. 
Argyrodite: a silver-ore found in 

Saxony, by A. Weisbach, xxxvi. abs. 

41. 
<^oal-bearing beds of the northern 

Harz, by Ch. E. Weiss, xxxiii. abs. 

17. 
Amandus lodo of the Marienberg sil- 
ver-mine. Saxony, by R. Wengler, 

xxxvii. abs. 2. 

Greece, 
Minine industry in 1 883, by — Argyro- 

pouK), xxxv. abs. 8. 
Ore-bearing rocks of Attica, by H. 

Bucking, xxxiv. abs. 67. 
Island of Corfu, by — Penck, xxxviii. 

abs. 2. 

Rollaiid, 
New coal-basin in the Dutch Lim- 
burgh, by Guillaume Lambert, trans- 
lated by Theodore Wood Running, 
xxvi. 15; discussion, xxvi. 25. 

Italy. 
•Coal in Calabria, Anon., xxxiv. abs. 63. 



Salt deposits of Yolterra, Anon., 

xxxvii. abs. 14. 
Iron-mines, by Jean Beco and Leon 

Thonard, xxxiii. abs. 26. 
Coals, by Joan Beco and Leon Tho- 
nard, xxxiii. abs. 27. 
Argentiferous lead-ore in Sardinia, by 

A. Bonacossa, xxxvii. abs. 6. 
Mineral resources of north-eastern 

Siciljr, by E. Cortese, xxxiii. abs. 14. 
Argentiferous lead-ore in Sardinia, by 

G. Gnech, xxxvii. abs. 6. 
Manganese deposit of the islet of San 

Pietro, Sardinia, by Edward Halse, 

xxxiv. 145. 
Quicksilver, by Theodor Haupt, xxxiv. 

abs. 52. 
Iron-ores of the Banat and Elba, by B. 

Lotti, xxxvii. abs. 36. 
Clay-schists of Giovi, Genoa, by E. 

Mattirolo, xxxvii. abs. 11. 
Copper in eastern Ligfuria, by L. 

Mazzuoli, xxxv. abs. 7. 
Carboniferous rocks of western Liguria, 

by L. Mazzuoli, xxxvii. abs. 2. 
Quicksilver in Tuscany, by — Prim at, 

xxxviii. abs. 14. 
Copper-deposits, by Dr. Ed. Reyer, 

xxxiii. abs. 32. 
Peat at Rivoli, by Dr. Federico Sacco, 

xxxvii. abs. 15. 
Massa lignites, by Prof. — de Stefani, 

xxxvii. abs. 37. 

Luxemhurg. 
Copper, by Arnold Godin, xxxiv. abs. 



13. 



Portugal. 



Coal-fields, by Paul Choffat, xxxv. abs. 
30. 

Roumania. 

Geological notes, by C. Alberts, 
xxxvii. abs. 78. 

Russia. 

Sulphur in the Caucasus, by L. Bal- 

dacci, xxxiii. abs. 32. 
Russian peat, by Georges de Cuyper, 

xxxiii. abs. 33. 
Copper in Transcaucasia, by — de 

Fulgence, xxxv. abs. 9. 
Copper in Transcaucasia, by L. Janet, 

xxxv. abs. 91 
Tkiboulli coal-field, Caucasus, by 

Charles J. Murton, xxxvii. 89; dis- 
cussion, xxxvii. 98. 
Transcaucasian manganese deposits, 

by J. Reuleux, xxxiii. abs. 60. 
Coal-fields and mining industries, by 

John Bell Simpson, xxiv. 3; discus* 

sion, xxiv. 16, 150. 
Kussinsk mine in the Urals, by Th. 

Tschemyschew, xxxviii. abs. 2. 

14 
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Scandinavia. 
Kaolin in Sweden, by B. Santesson, 

xxxiii. abs. 53. 
Coal-fields, by Dr. F. Svedonius, xxxv. 

abs. 32. 
Gold in Norway, by C. Weltz, xxxiv. 

abs. 46. 
Fossil hydro-carbons, by C. Zincken, 

xxxv. abs. 25. 

Servia, 
Geology, by J. M. Zujovic, xxxv. abs. 
65. 

Sj)ain. 

Metalliferous products of Murcia, 

Anon., xxxiii. abs. 16. 
Seo de TJrgel coal-field, northern 

Spain, Anon., xxxiii. abs. 35. 
Almeria limestone ore-deposits, by 

Juan Pie y AJlue, xxxiii. abs. 37. 
Mining region of Mazarron,by E.R.C., 

xxxiii. abs. 35. 
Bilbao iron-ore district, by B. J. For- 
rest, xxxiii. 213. 
Iron-ores of Biscay, by Ignacio 

Goenaga, xxxiii. abs. 36. 
Bilbao iron-ore deposits, by E. Gruner, 

xxxviii. abs. 18. 
Coal-measures of Catalonia, by G. A. 

Lebour, xxxvi. 33 ; discussion, xxxvi. 

41, 117. 
Geology of the south-east of Spain, by 

Rene Nickles, xxxvii. abs. 86. 
Gold in Andalusia, by A. F. Nogues, | 

xxxv. abs. 35. | 

Gold-mining in Andalusia, by A. F. : 

Nogues, xxxv. abs. 61. i 

Iron-mines of Bilbao, by Alexandre 

Pourcel, xxxvi. abs. 48. 
Cobalt and copper-ores of Leon, by 

Eamon Adan de Yarza, xxxiii. abs. 

36. 
Mines of Guipuzcoa, by Bamon Adan 

de Yarza, icxxv. abs. 59. 

Turkey. 
Coal districts of Erekli (Anatolia) and 
Eodosto (Roumelia) in the Ottoman 
empire, by H. G. Longridge, iii. 61; 
discussion, iii. 54, 233. 

d. — Asia. 

A nam. 

Coals and metalliferous deposits of 

Indo-China, by Edmond Fuchs and 

E. Saladin, xxxiii. abs. 21. 

Geology of eastern Tonquin, by E. 

Jourdy, xxxvi. abs. 36. 
Geology of Cochin-China, by — Peti- 
ton, xxxiv. abs. 20. 

Asia Minor. 
Coal districts of Erekli (Anatolia) and 
Bodosto (Boumelia) m the Ottoman 
Empire, by H. G. Longridge, iii. 61 ; 
discussion, iii. 54, 233. 



China. 
Eaiping coal-mine, northern China, by 

Kwon^ Yung Ewang, xxxvii. abs. 5,' 
Iron and coal, by Count de Noidans- 

Calf, xxxiii. abs. 27. 
Notes on Chinese coals, by J. C. F^ 

Randolph, xxxvii. abs. 17. 

Corea. 
Gold and other mines, by C. Illing,. 
xxxviii. abs. 21. 

India. 
Mineral resources of Afghan frontier,. 

by W. T. Blanford, xxxiv. abs. 17. 
Raipur lignite, by Pramatha Nath 

Bose, xxxiv. abs. 17. 
Economic geology, by Pramatha Nath 

Bose, xxxiv. abs. 75. 
Diamond-bearing pegmatite, Bellary, 

Madras, by — Chaper, xxxvi. abs. 37. 
Economic geology, by Francis Fedden, 

xxxiv. abs. 75. 
Gold-fields of Mysore, by R. Bruce 

Foote, xxxiii. abs. 32. 
Mineral resources of Tinnevelly, 

Madras, by R. Bruce Foote, xxxiv^ 

abs. 15. 
Daltonganj coal-field, by J. H. Grant,, 

xxxii. 149. 
South Rewah Gondwana basin, by 

Theodore W. H. Hughes, xxxi. abs. 

47, 48. 
TJmaria coal-field. South Rewah 

Gondwana basin, by Tlieodore W. 

H. Hughes, xxxiii. abs. 31; xxxiv. 

abs. 16. 
Coal-fields of Satpura Gondwana basin, 

by E. A. Jones, xxxvii. abs. 49. 
R^arh-Hingir coal-field, by Will. 

!Bang, xxxiv. abs. 15. 
Iron-ores of Jabalpur, by F. R. Mallet, 

xxxiii. abs. 30. 
Mineral resources of Andaman Islands, 

by F. R. Mallet, xxxiv. abs. 15. 
Economic geology, by F. R. Mallet^ 

xxxiv. abs. 76. 
Artesian borings, by H. B. Medlicott, 

xxxi. abs. 48. 
Coal on the Eistna, Madras, by H. B. 

Medlicott, xxxiii. abs. 30. 
Petroleum in India and Burmah, by 

H. B. Medlicott, xxxvi. abs. 11. 
Mineral resources of Manipur and the 

Naga hills, by R. D. Oldham, xxxiii. 

abs. 31. 
Kurhurballee coal-field, with some re- 
marks on Indian coals, by Walter 

Saise, xxx. 3 ; discussion, xxx. 24. 
Choi coals, Punjaub, by G. F. Scott, 

xxxiv. abs. 18. 
Cretaceous coals in Khasia hills, 

Assam, by Tom D. La Touche, xxxiii. 

abs. 31. 
Langrin coal-field, by Tom D. La 

Touche, xxxiv. abs. 16. 
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Eastern Kliasia, Jaintia and North 
Cachar hills, by Tom D. La Touche, 
xxxIt. abs. 18. 

Persia, 

Mineral resources, by General A. 

Houtum Schindler, xxxi. abs. 39. 

Russian Empire, 

l^aphtha district beyond the Caspian, 
by Dr. Hi. Sjogren, zxxvii. abs. 58. 

Geology of eastern Siberia, by Ch. 
Velain, xxxvi. abs. 8. 

€. — Africa, 
Geology of southern Abyssinia, by — 

Aubry, xxxvi. abs. 9. 
Diamond-fields of South Africa, by — 

Chaper, xxxii. abs. 5. 
Geology of Assinee, by — Chaper, 

XXXVI. abs. 10. 
South African diamonds and gold in 

1886, bv E. Cohen, xxxvii. abs. 7. 
Transvaal gold-districts, by E. Cohen, 

xxxviii. abs. 2. 
Geologjr of Madagascar, by E. Cortese, 

xxxvii. abs. 14. 
Coal in Madagascar, by — Guinard 

and — Bigaud, icxxviii. abs. 69. 
Geology of the Gold Coast, by C. W. 

GiimDel, xxxiii. abs. 19. 
Copper-deposits of south-west Africa, 

by Dr. C. Hoepfner, xxxi v. abs. 60. 
East African coal: Tete, Zambezi, by 

E. Lapierre, xxxiii. abs. 109. 
Gold-fields of De Eaap, Transvaal, by 

J. M. Liddell, xxxviii. 171. 
Gold (?) on the Eio Cubangui, eastern 

Benguela, by Lieut. A. de Paiva, 

xxxvii. abs. 63. 
Algerian iron-ores, by A. Parran, 

xxxiv. abs. 13. 
Coal in Natal, by Ealph E. Ridley, 

xvii. 78. 
'South African diamond-deposits, by A. 

Sjogren, xxxiii. abs. 48. 
Transvaal gold-districts, by A. W. 

Stelzner, xxxviii. abs. 2. 
Mineral phosphates in Tunis, by Phil. 

Thomas, xxxv. abs. 43. 
Geolo^ of the lower Congo, by H. 

Zboinski, xxxviii. 18, 54. 

f. — America. 

Argentine Republic. 

Petroleum in South America, Anon., 
xxxvii. abs. 36. 

Brazil, 
Mineral resources of Minas Geraes, by 

A. de Bovet, xxxiii. abs. 21. 
Diamonds of Minas Geraes, by H. 

Gorceix, xxxiii. abs. 29. 
Minerals associated with diamonds in 

Brazil, by H. Gorceix, xxxiv. abs. 38. 



Diamond deposits, by H. Gorceix, 
xxxiv. abs. 45. 

Canada, 
Gowrie mines. Cow Bay, Cape Bretdn, 

by Charles Archibald, xxvi. 55; dis- 
cussion, zxvi. 60. 
Minerals of Hudson Bay territory, by 

Robert Bell, xxxv. abs. 51. 
Indications of petroleum in Canada 

and Pennsylvania, by — Gaussion, 

xxxiii. abs. 35. 
Coal-measures and lower carboniferous 

strata of western Newfoundland, by 

Edwin Gilpin, xxiii. 167. 
Submarine coal of Cape Breton, Nova 

Scotia, by Edwin Gnpin, xxiv. 173. 
Iron-ores of Nova Scotia, by Edwin 

Gilpin, xxvi. 71; discussion, xxvi. 

88. 
Dominion coals : their composition and 

uses, by Edwin Gilpin, xxvii. 213. 
Gypsum of Nova Scotia, by Edwin 

Gilpin, XXX. 53; discussion, xxx. 67. 
Gold-fields of Nova Scotia, by Edwin 

Gilpin, xxxi. 151. 
Mineral resources of Nova Scotia, by 

Edwin Gilpin, xxxv. abs. 49. 
Iron-mines and iron manufacture of 

Nova Scotia, by Edward Hedley, xiv. 

15; discussion, xiv. 69, 91. 
Apatite, by Dr. T. Sterry Hunt, xxxiv. 

abs. 23. 
Native antimony in New Brunswick, 

by George F. Kunz, xxxv. abs. 24. 
Mining districts on northern shore of 

Lake Superior, by H. Alleyne 

Nicholson, xxiv. 237; discussion, 

xxiv. 248. 
Gold-bearing veins (mispickel) of Mar- 
mora, Ontario, by R. P. Roth well, 

xxxi. abs. 41. 
Sydney coal-field in Cape Breton, by 

Wm. Routledge, xxiv. 191. 
Coal-fields of Nova Scotia, by John 

Rutherford, xix. 113. 
Apatite, by E. T. Shutt, xxxvii. abs. 37. 

Chile. 
Natural ferric sulphates, by Max 
Bauer, xxxviii. abs. 2. 

Colombia. 

Geology of the isthmus of Panama 

canal, by E. Boutan, xxxi. abs. 42. 

French Guiana. 
Gold, by — Flory, xxxiii. abs. 16. 

Meocico, 
Silver-ores of the Andes, Anon., xxxiii. 

abs. 27. 
Silver and iron. Anon., xxxiv. abs. 25. 
Coal: Santa Rosa district, by W. H. 

Adams, xxxii. abs. 84. 
Gold-deposits, by Dr. Persifor Frazer, 

xxxv. abs. 10. 
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Coppet oi El Boko, Lower California* 

by Edmond Fuchs, xxzri. aba. 7. 
Iron mountain of Durango, by L. 

Kleinscbmidt, xxxiv. aba. 57. 
Coal and iron in Central America, by 

Felix Lament, xzzt. aba. 32. 
Iron-ores of Durango and Sinaloa, by 

Dr. B« Silliman, xzxiii. aba. 49. 

Newfoundland, 
Coal-meaaures and lower carboni- 
feroua strata of western Newfound- 
land, by Edwin Gilpin, zziii. 167. 

Peru, 
Tanli mining district, by Dr. PfKlcker 
y Bio, xxziy. abs. 52. 

San Domingo, 
Gold, by Bichard P. Bothwell, xxxiii. 
abs. 22. 

Trinidad. 
Coal and bitumen deposits, by — 

Cumenee, xxxii. abs. 55. 
Coal and bitumen, by — Cumenge, 

xxxiii. abs. 20. 

United States of America, 
General. 

Lake Superior mining industries, by 
John Birkinbine, xxxvii. abs. 8. 

Remarks on the coal-measures and oil- 
produce of the United States of 
America, collected during a visit to 
that country in the autumn of 1875, 
by Edward Fen wick Boyd, xxv. 145 ; 
ducussion, xxv. 101, 167; xxvi. 28, 

Bemarks on anthracite: suggested by 
Mr. Edward Fenwick Boyd's paper 
on the coal-measures and oil-produce 
of America, by George Clementson 
Greenwell, xxvi. 39; discussion, 
xxvi. 43. 

Auriferous slate-deposits of the south- 
em mining region, by Prof. P. H. 
Mell, xxxi. abs. 39. 

Soapstones, china-clays and fire-clays 
OI the southern states, by Prof. P. 
H. Mell, jun., xxxiii. abs. 22. 

Iron-ores of the ecwtern states, by 
John C. Smock, xxxiv. abs. 22. 

Future of North American oil, by 

Henry E. Wrigley, xxxiii. abs. 24. 

Alabama. 

Coal and iron-ore, by Dr. T. Sterry 
Hunt, xxxiii. abs. 65. 

Auriferous slate-deposits of the south- 
ecn mining region, by Prof. P. H. 
Mell, xxxi. abs. 39. 

Coal-fields, by E. J. Schmitz, xxxiv. 
abs. 23; 

Alaska. 

CaAB«l coalv Anon., xxxviii. abs. 19. 



Arizona. 
Gold and silver, by William P. Blake,. 

xxxiii. abs. 22, 
Mining, by John F. Blandy, xxxiii. 

aba. 66. 
Coal, by C. D. Walcott, xxxv. abs. 42. 

California. 
Gold-bearing gravels, by Edmond 

Fuchs, xxxv. aba. 41. 
Geology, by Julea Marcou, xxxiv. aba. 

18. 
Cinnabar depoaita, by Bamon Adan de 
Yarza, xxxiii. abs. 37. 
Colorado. 
San Juan mining re^on, by Theodore 

B. Comstock, xxxiii. abs. 63. 
Iron-ores, by Walter B. Devereux, 

xxxiv. abs. 26. 
Ore-deposits of Leadville, by S. F. 

Emmons, xxxiii. abs. 104. 
Whopper lode, Gunnison county, by 

Prof. Persifor Frazer, xxxi. abs. 41. 
Leadville ore-deposits, by Francis T. 

Freeland, xxxv. abs. 7. 
Gilpin county mines, by Col. A. N. 

Kogers, xxxiii. abs. 63. 
Silver-ore deposits at Leadville, by 
Bobert Wimmer, xxxvii. abs. 20. 
Dakota. 
Tin, by William P. Blake, xxxiv. abs. 

43. 
Gold, by Walter B. Devereux, xxxiii. 
abs. 25. 

Georgia. 
Auriferous slate-d^osits of the south- 
em mining region, by Prof. P. H. 
Mell, xxxi. abs. 39. 

Louisiana. 
Quicksilver, by Ernest Wilkinson, 
xxxv. abs. 41. 

Maryland. 

Copper-deposits of Carroll county, by 

Prof. Persifor Frazer, xxxi. abs. 40. 

Massachusetts. 

Metamorphic coal-deposit, by Joseph 

H. Perry, xxxv. abs. 40. 

Michigan. 

Lake Superior mining industries, by 

John Birkinbine, xxxvii. abs. 8. 
Iron-ores, by John Fulton, xxxvii. abs. 

74. 
Mode of deposition of iron-ores of the 
Menominee range, by John Fulton, 
xxxviii. abs. 31. 

Minnesota. 
Lake Superior mining industries, by 
John Birkinbine, xxxvii. abs. 8. 
Mississippi. * 
Iron-ores, by Alfred F. Brainerd, 
xxxvii. abs. 6. 

Missouri. 

St. Genevieve copper-deposit, by Frank 

Nicholson, xxxiii. abs. 26. 

Montana. 

Butte mining regrion, by S. F. Emmons, 

xxxvii. abs. 5. 
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Butte mining district^ by G. vom 
Bath, zxxiv. abs. 66. 
Nebraska. 

CJoal, by Prof. L. E. Hicks, xxxv. abs. 
40. 

Nevada. 

Oomstock lode, by George E. Becker, 
xxxiii. abs. 107. 

Recent vein-filling at Steamboat 
Springs, by Prof. Joseph Le Conte, 
xxziii. abs. 53. 

Silver-lead-depoeits, by J. S. Curtis, 
xxxiv. abs. 31. 

Kickel and cobalt, by A. D. Hodges, 
jun., xxxiv. abs. 39. 

NfcW Mexico. 

Mines of southern New Mexico, by Dr. 
B. Silliman, xxxiii. abs. 24. 
New York.. 

Puture of north American oil, by 

Henry E. Wriffley, xxxiii. abs. 24. 

North Carolina. 

Coal-fields, by H. M. Chance, xxxv. 
abs. 25. 

Gold, by Prof. W. C. Kerr, xxxiii. 
abs. 24. 

Auriferous slate-deposits of the south- 
em mining region, by Prof. P. H. 
Mell, xxxi. abs. 39. 

Coal-fields, by J. C. Bussell, xxxv. abs. 
25. 

Pennsylvania. 

Anthracite-field, by Charles A. Ash- 
burner, xxxiii. abs. 65. 

Coal-fields, by Charles A. Ashbumer, 
xxxiv. abs. 21. 

Remarks on the coal-measures and oil- 
produce of the United States of 
America, collected during a visit to 
that country in the autumn of 1875, 
by Edward Fen wick Boyd, xxv. 145 ; 
discussion, xxv. 101, 167; xxvi. 28, 
39. 

Pyrites in coal, by Amos P. Brown, 
xxxvii. abs. 74. 

Available bituminous coal-fields, by H. 
M. Chance, xxxii. abs. 83. 

Relations of graphite-deposits of Ches- 
ter county, to rocks containing 
them, by Prof. Persifor Fraser, xxxi. 
abs. 43. 

Copper-belt of South mountain, by 
Prof. Persifor Frazer, xxxiv. abs. 24. 

Indications of petroleum in Canada 
and Pennsylvania, by — Gaussion, 
xxxiii. abs. 35. 

Remarks on anthracite : suggested by 
Mr. Edward Fenwick Boyd*s paper 
on the coal-measures and oil-pro- 
duce of America, by George Clement- 
son Greenwell, xxvi. 39; discussion, 
xxvi. 43. 

Copper-belt of South mountain, by C. 
Handford Henderson, xxxiv. abs. 
24. 

Studies on stratification of anthracite- 



measures, by Henry A. Wasmuth, 

xxxvii. abs. 41. 
Future of north American oil, by 

Henry E. Wrigley, xxxiii. abs. 24. 

Tennessee. 

Coal and iron, by W. M. Bowron, xzzv. 

abs. 8. 
Hematites, by Edward Nichols, xxxiiic 

abs. 23. 

Texas. 
Brazos coal-field, by Charles A. Ash- 
burner, xxxi. abs. 39. 
Copper, by J. H. Furman, xxxiii. abs. 

51. 
Gold in cretaceous rocks, by Prof. 

Charles A. Schaeffer, xxxiii. abs. 

62. 

Utah. 
Iron, by William P. Blake, xxxv. abs. 

49. 
Silver Sandstone district, by Charles 

M. Bolker, xxxi. abs. 40. 
Virgfinia. 
Pyrites, by W. H. Adams, xxxiv. abs. 

25. 
Zinc, by F. P. Dewev, xxxiii. abs. 33. 
Iron-dres, by F. P. Dewey, xxxiii. abs. 

25. 
Natural coke or carbonite of Chester- 
field county, by Dr. T. M. Drown 

and Dr. K. W. Baymond, xxxiii. abs. 

64. 
Iron-ores, by Prof. Persifor Fraaer, 

xxxiii. abs. 61. 
Iron-ores, by Andrew S. McCreatk, 

xxxiv. abs. 21. 

West Virginia. 
Kanawha coal, by Stuart M. Buck, 

xxxiii. abs. 23. 
Iron-ores, by S. P. Sharpies, xxxiii. 

abs. 25. 

Wisconsin. 
Lake Superior mining industries, by 

John Birkinbine, xxxvii. abs. 8. 

Veneztiela. 

Petroleum in South America, Anon., 

xxxvii. abs. 36. 
Caratal gold-fields, by Ch. Monchot, 

xicxiv. abs. 46. 

g, — A iisiralasia . 
Australia. 

Remarks on coal-measures, by Samuel 

Mossman, ii. 227. 

New South Wales. 
Tin, by T. W. Edgeworth David, 

xxxvii. abs. 35. 
Coal-nodules from the Bore-hole seam 

at Newcastle, by T. E. Forster, 

xxxvii. 145; discussion, xxxvii. 150. 
Remarks on coal-measures, by Samuel 

Mossman, ii. 227. 
Coal-fields, by Henry T. Plews, vi. 27 ; 

discussion, vi. 22. 
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Queensland. 
Gold at Mount Morgan, by Robert L. 
Jack, xxziv. aba. 44. 

South Australia. 
Gold, by H. Y. Lyell-Brown, xxxv. 
abs. 24. 

Tasmania. 
Remarks on coal-measures, by Samuel 

MoBsman, ii. 227. 
Geology, by the Bev. J. E. Tenison- 
Woods, zxziy. abs. 32. 
Victoria. 
Remarks on ooal-mea&ures, by Samuel 

Mossman, ii. 227. 
Minerals of the Tambo valley, by 
James Stirling, xxxvii. abs. 38. 

Banha, 
Tin in the Malay Archipelago, by Dr. 
Theodor Posewitz, xxxv. abs. 57. 

Borneo. 
Analyses of coal from the Dutch East 

Inaies, by Dr. H. Cretier, xxxiv. abs. 

43. 
Gold, by Dr. Theodor Posewitz, xxxiii. 

abs. 60. 
Gold-reef working in western Borneo, 

by C. J. van Schelle, xxxiii. abs. 18. 

New Caledonia. 

Nickel, by Jules Gamier, xxxv. abs. 14. 
Ores of cobalt, chromium and iron, by 

Jules Gamier, xxxvii. abs. 68. 
Nickel, by H. Porcheron, xxxv. abs. 14. 

New Zealand. 

Gold, Anon., xxxv. abs. 59. 
Goal-mining, by George J. Binns, 

xxxv. 175; discussion, xxxv. 218. 
Minerals, by S. Herbert Cox, xxxiii. 

abs. 50. 
Coal, by S. Herbert Cox, xxxiv. abs. 

34. 
Coal, by Dr. Julius von Haast, xxxiv. 

abs. 34. 
Minerals, by Sir James Hector, xxxiii. 

abs. 50. 
Coal, by Alexander McKay, xxxiv. abs. 

34. 
Platinum in a lode at the Thames, by 

J. A. Pond, xxxiii. abs. 51. 
Useful minerals, by William Skey, 

xxxiv. abs. 19. 

Suviatra. 
Mining prospects, by R. Fennema, 
xxxvii. abs. 67. 



Timor. 
Geology, by Prof. A. Wichmann, 
xxxTii. abs. 67. 

3. PALiBONTOLOaT. 

Coal-measure insects, by Charles 
Brongniart, xxxiv. abs. 17. 

Fossil fish in the coal-measures of Com- 
mentry, by Charles Brongniart, 
xxxvii. abs. 86. 

Drawincfs and lithographs of fossils, by 
J. Chansselle and Henri Fayol, 
xxxiii. abs. 85. 

Coal-plants and coal, by Henri Fayol, 
xxxiii. abs. 81. 

Carboniferous spiders, by J. Kusta, 
xxxiv. abs. 61. 

Illustrations of fossil plants : being an 
autotype reproduction of selected 
drawings of fossil plants, prepared 
under flie supervision of the late Dr. 
Lindley and Mr. W. Hutton, be- 
tween the years 1835 and 1840, con- 
taining 64 illustrations in autotype, 
and 145 pages. Edited by Prof. G. 
A. Lebour. Price to members, 58.; 
to non-members, 25s.; post free 6d. 
extra. 

A catalogue of the Hutton collection of 
fossil plants; including a synoptical 
list of the chief carboniferous species 
not in the collection, 144 pages. By 
Prof. G. A. Lebour. Price to mem- 
bers, 28. 6d. ; to non-members, Ss.; 
post free 3d. extra. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Fossils from north Formosa, collected 
by Mr. David Tyzack, by Prof. G. A. 
Lebour, xxxiv. 81. 

Coal-plants and coal, by B. Renault, 
xxxiii. abs. 81. 

Plants of the coal-formation, by B. 
Renault and R. Zeiller, xxxvi. abs. 9. 

British carboniferous insects, by 
Samuel H. Scudder, xxxiv. abs. 65. 

East African coal : Tete, Zambezi, by 
R. Zeiller, xxxiii. abs. 109. 

Flora of la Grand'Combe, Gard, 
France, by R. Zeiller, xxxvi. abs. 10. 

4. LiTHOLOGT. 

Notes on microscopic sections of rocks 
from San Pietro, Sardinia, by F. 
W. Rudler, incxiv. 159; discussion, 
xxxiv. 160. 



m.— MINEBALOGY AND CBYSTALLOGBAPHY. 



Ozokerite, Anon., xxxviii. abs. 68. 

Modes of occurrence of pyrites in bitu- 
minous coal, by Amos P. Brown, 
xxxviii. abs. 71. 



Analysis of white coal or bituminous 
sand from Australia, by William 
Herapath, iv. 191. 



Digitized byVjOOQlC 



VOLUMES I. TO XXXVm. 



216 



Satchettine, by Prof. — Johnston, ii. 
101. 

■Oobaltite and danaite from the Ehetri 
mines, Bajputana, with some re- 
marks on iaipurite or syepoorite, by 
F. R. Mallet, xxxii. abs. 1. 



Minerals of India,- by F. B. Mallet, 

xxxvii. abs. 48. 
Argyrodite: a silver-ore, by E. W. 

Neubert, xxxvi. abs. 41. 
Argyrodite: a silver-ore, by A. Weis- 

bach, xxxvi. abs. 41. 



IV.— CHEMICAL INVESTIGATIONS. 



1. Genebal. 

Germanium, by CI. Winkler, xxxvi. 
abs. 41. 

2. Apparatus and Laboratory 
Appliances. 

3. Methods op Analysis and 
Assaying. 

Test for carbonic oxide, by Camille 
Holland, xxxviii. abs. 55. 

4. Analyses. 

-Coals and lignites. Anon., xxxiii. abs. 
51. 

Constitution and action of the chaly- 
beate mine-waters of Northumber- 
land and Durham, by Wm. Arm- 
strong, jun., iv. 271; discussion, v. 
21. 

■Combustible minerals, by — Boussin- 
gault, xxxiii. abs. 52. 

French coal-measure waters, by Ad. 
Camot, XXXV. abs. 1. 

Phosphorus in coal, by Ad. Camot, 
xxxy. abs. 15. 



Minerals and salts found in coal-pits, 
by E. Calvert Clapham and John 
Daglish, xiii. 219. 

Nova Scotian pit-waters, by Edwin 
Gilpin, xxix. 53. 

Analyses of coal from the Dutch East 
Inaies, by Dr. H. Cretier, xxxiv. 
abs. 43. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

French and Algerian fuels and ores, 
1882, Official, xxxiii. abs. 108. 

Mineral oils of Italy, by Benedetto 
Porro, xxxiv. abs. 64. 

Analysis of Ayrshire hematite, by 
Edward Sinclair, v. 10. 

New Zealand coals, by William Skey, 
xxxii. abs. 84. 

Bocks of the coal-formation, by Hugh 
Taylor, iii. 11. 

Chemical analysis of the return-air of 
collieries in Saxony, by Dr. CI. 
Winkler, xxxii. abs. 25. 

5. Miscellaneous Investigations. 



V. -PHYSICAL INVESTIGATIONS. 



1. General. 

•Gravity of earth: pendulum experi- 
ments at Harton colliery, b^ Prof. 
G. B. Airey, iii. 58; discussion, iii. 
59. 

Velocity with which a gas passes from 
one pressure to a lower pressure, by 
G. A. Him, xxxvi. abs. 26. 

2. Appabatus and Laboratory 
Appliances. 

Bapid determination of specific gravi- 
ties of bodies, by M. Walton Brown, 
xxxvi. 95; discussion, xxxvi. 97. 

Beport upon seismolo^ical instru- 
ments, by Prof. William Garnett, 
xxxvii. 58; discussion, xxxvii. 64. 

Improved form of seismoscope, by 
Prof. A. S. Herschel, xxxvii. 101; 
discussion, xxxvii. 112. 

New seismometer, by G. E. Lepsius, 
xxxiv. abs. 65. 

Apparatus for obtaining readings of 
barometers placed at a distance, by 
T. J. Murday, xxxviii. 72. 



Photometer, by — De Eey-Pailhade, 
xxxii. abs. 52. 

3. Testing Materials. 

4. Meteorology. 

Barometer and thermometer readings, 
1868, xix. app. 25; 1869, xix. app. 
32; 1870, xx. app. 1; 1871, xxi. app. 
1; 1872, xxii. app. 1; 1873, xxiii. 
app. 1; 1874, xxiv. app. 1; 1875, 
XXV. app. 1; 1876, xxvi. app. 1; 
1877, xxvii. 307; 1878, xxviii. 257; 
1879, xxix. 249; 1880, xxx. 293; 
1881, xxxi. 249; 1882, xxxii. 371; 
1883, xxxiii. 239; 1884, xxxiv. 309; 
1885, XXXV. 247; 1886, x.xxvi. 225; 
1887, xxxvii. 261; 1888, xxxviii. 229. 

Dial thermometer, by John Daglish, 
xxxiv. 142. 

Influence of rapid falls of the baro- 
meter upon earthquakes and erup- 
tive phenomena, by F. Laur, xxxiv. 
abs. 72. 
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Variations of simuttaneoue readings 
of barometers on the Burfac?i and 
nndergfround, by J. H. Merivale, 
xxxiv. 142. 

5. Tkrbbstrial Maqnktism. 



6. Calculating Machines and 
Instbxjkxnts. 

Slide rule, by Emerson Bainbridg^e^ 
xxxiv. 139. 



VL— SUBVEYINO AND LEVELUNG. 



1. Mbthods and Appliances. 

Mathematical theory of the Amsler 
planimeter, by W. Steadman Aldis, 
xxviii. 211. 

Mining surveys, by Arthur Beanlands, 
iv. 267; discussion, iv. 131, 263. 

Improvements in underground survey- 
ing, by Arthur Beamands, xx. 85; 
discussion, xx. 84, 100, 109. 

Instrument for levelling underground, 
by C. Z. Bunning and T. Lindsay 
Galloway, xxvii. 3 ; discussion, xxvii. 
6, 128. 

Description of an instrument for ascer- 
taining the inclination from the 
perpendicular of bore-holes and the 
direction of such inclination, by Ch. 
Ziethen Bunning and J. Kenneth 
Guthrie, xxLx. 61; discussion, xxix. 
70, 189. 

Method of surveying with the loose 
needle, among rails and other ferru- 
ginous substances, by Thomas E. 
Candler, xxxi. 33. 

Accuracy of the equidistant plani- 
meter, by F. Giinther, xxxii. abs. 79. 

Underground survejring, and advocacy 
of contoured mining plans; accom- 
panied by abbreviate trignometrical 
tables, notes and formulae, by W. 
F. Howard, xx. 19; discussion, xx. 
45, 100, 109. 

Charles pit. Flaggy creek pit heading : 
description of the survey, by James 
Hunter, xxxviii. 13; discussion, 
.Txxviii. 16. 



Simple water-level, by P. Kahle,- 
xxxviii. abs. 71. 

Kloht planimeter, by F. Eloht, xxxii. 
abs. 74. 

Magnetic bricks, by Dr. — Kobald, 
xxxiii. abs. 54. 

Shrinkage of paper, by C. C. Leach, 
xxxiv. 175 ; discussion, xxxiv. 181 ; 
XXXV. 44. 

Pocket level, by G. A. Lebour, xxvii. 
129. 

Improved levelling staff for under- 
ground work, by R. Linsley, xxxv. 
69. 

Wagner pocket levelling instrument, 
by — Martens, xxxii. abs. 74. 

Improved mode of reading the com- 
pass, by R. S. Newall, xx. 108; dis- 
cussion, XX. 109. 

Practice of mine-levelling, and use of 
contour-lines, by J. A. Ramsay, xx. 
73 ; discussion, xx. 79, 100, 109. 

2. Cabtoobaphy. 

Method of mapping the anthracite^ 

coal-fields of Pennsylvania, by 

Charles A. Ashbumer, xxxi. abs. 

12. 
Photographing plans of mines, by 

John J. Atkinson, v. 164. 
Construction of maps in relief, by 

Edward B. Harden and John. H. 

Harden, xxxviii. abs. 71. 
Scales of maps, by Prof. L. M. Haupt,. 

xxxv. abs. 10. 



Vn.— MINING TECHNOLOGY. 



1. General. 

Rock pressure. Anon., xxxviii. abs. 64. 
Description of patents connected with 

mining operations, by Theo. Wood 

Bunning:^. discussion, xvii. 32, 54; 

1866, xvii. app. I.; 1867 and 1868, 

xviii. app. I.; 1869, xix. app. 39; 

1870, XX. app. 9; 1871, xxi. app. 9; 

1872, xxii. app. 9; 1873, xxiii. app. 

9; 1874, XXIV. app. 9; 1875, xxv. 

app. 9. 
Remarks upon the experiments of the 

Prussian fire-damp commission, by 

H. Le Chateiier and E. Mallard, 

STXvi. abs. 13. 



French fire-damp commission, by A^ 

Daubree, xxxi. abs. 14. 
Improvements in colliery workiiigs, by 

T. Y. Hall, ii. 21. 
Accidents in mines, by Dr. — Hawkins, 

V. 229. 
Improvements in mining machinery in 

Prussia, 1880, Official, xxxi. abs. 26; 

1881, xxxii. abs. 42. 
Mining industi^ and mining adminis- 

tration of Prussia during 1881, 

Official, xxxii. abs. 70. 
Prussian fire - damp commission,. 

Official, xxxii. abs. 64. 
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Experiments of the Prussian fire-damp 
commission on explosions of coal- 
dust and gas. Official, xxxvii. abs. 
80. 

Prussian commission, on explosions in 
mines. Official, xxxi*. aba. 13. 

Vibration of strata in mines, by Fr. 
Schell, xxxii. abs. 60. 

Advance in mining and metallurgical 
art, science and industry since 1875, 
by William P. Shinn, xxxii. abs. 33. 

Condition of the mining industries of 
Prussia in 1875, by John Bell Simp- 
son, xxvii. 25; discussion, xxvii. 64, 
294. 

Keport upon the working and regula- 
tion of fiery mines in England by 
Messrs. Pemolet and Aguillon, by 
A. L. Steavenson, xxxi. 5; discus- 
sion, xxxi. 37. 

Accidents in mines commission, hj 
Nicholas Wood, i. 236; discussion, i. 
268. 

2. Specific Distbicts and Mines. 
a. — General. 
Iridium industry, by W. L, Dudley, 
xxxiv. abs. 29. 

b. — Great Britain, 
General. 
Presidential address on " coal," by Sir 
W. G. Armstrong, xxii. 39; discus- 
sion, xxii. 57. 
Visit to the coal-fields of Great Britain, 
1881, by — Fabian, xxxii. abs. 68. 

England. 

Genial. 
Mining in the Mountain Limestone of 

the north of England, by T. J. 

Bewick, xviii. 163; discussion, xviii. 

150; xix. 92, 102. 
Lead-mining districts of the north of 

England, by T. Sopwith, xiii. 187; 

discussion, xiv. 9. 

Cornwall. 
Perran iron-lode in Cornwall, and the 

mines in the district, by Charles 

Parkin, xxvii. 131 ; discussion, xxvii. 

139. 

Cumberland. 
History of mining in Cumberland and 

north Lancashire, by J. D. Kendall, 

xxxiv. 83. 
Whitehaven collieries, by G. H. Lid- 
dell, xxxii. 363; discussion, xxxii. 

367. 

Durham. 
Bearpark colliery, xxxvi. 217. 
Boldon colliery, xxxvi. 208. 
Browney colliery, xxviii. 105; xxxvi. 

216. 
Castle Eden colliery, xxxvi. 214. 
Harton collierjr, xxxvi. 208. 
Herrington colliery, xxxvi. 215. 



Houehton colliery, xxxvi. 2fl6. 

Lambton or Buramoor collieries,, 
xxxvi. 215. 

Marsden colliery, xxxvi. 209. 

Murton colliery, xxxvi. 213. 

New Branoepeth colliery, xxxvi. 217. 

B^rhope colliery, xxxvi. 210. 

Saint Hilda colliery, xxxvi. 208. 

Seaham and Seaton collieries, xxxvi. 
211. 

Silksworth colliery, xxxvi. 209. 

South Hetton colliery, xxxvi. 212. 

Stella collieries, xxxvi. 207. 

Wearmouth colliery, xxxvi. 209. 

Whitburn winning, xxx. 45. 

Win^ate Grange colliery, xxxvi. 213. 

Mining in the mountain limestone of 
the north of England, by T. J. 
Bewick, xviii. 163; discussion, xviii. 
150; xix. 92, 102. 

Notes on the horizon of the low main 
seam in a portion of the Durham 
coal-field, by Hugh Bramwell, 
xxxvii. 151. 

Chronicles and records of the northern 
coal trade in the counties of Durham 
and Northumberland, by William 
Green, jun., xv. 175; discussion, xv.^ 
43, 77; xvi. 5. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Lead-mining districts of the north of 
England, by T. Sopwith, xiii. 187; 
discussion, xiv. 9. 

Gloucestershire. 

Northern end of the Bristol coal-field, 
by Handel Cossham, x. 97; discus- 
sion, X. 113. I 
Lancashire. 

Historv of miniBg in Cumberland and 
north Lancashire, by J. D. Kendall, 
xxxiv. 83. 

Coal-basin, by M. Luuyt, xxxiii. abs. 
100. 

Coal-field, by M. Luuyt, xxxiii. abs. 
107. 

Monmouthshire. 

South Wales coal-field, by Thomas- 
Forster Brown, xxiii. 197. 
Northumberland. 

Bebside colliery, xxxvi. 203. 

Bedlin^on colliery, xxxvi. 204. 

Cambois colliery, xxxvi. 205. 

Choppington colliery, xxxvi. 205. 

Cowi>en colliery, xxxvi. 203. 

Elswick collieries, xxxvi. 206. 

Killingworth colliery, xxxvi. 206. 

New Delaval colliery, xxxvi. 202. 

New Hartley colliery, xxxvi. 203. 

North Seaton colliery, xxxvi. 206. 

Prudhoe colliery, xxxvi. 207. 

Seaton Delaval colliery, xxxvi. 201.. 

Throckley collieries, xxxvi. 207. 

West Wylam colliery, xxxvi. 207. 
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Wylam colliery, xxxvi. 207. 

Mining in the mountain limestone of 
the north of England, by T. J. 
Bewick, xviii. 163; discussion, xviii. 
150; xix. 92, 102. 

Notes of reports on the winning of 
Gosforth colliery, by T. W. Emble- 
ton, xxxviii. 189; discussion, xxxviii. 
201. 

Chronicles and records of the northern 
coal trade in the counties of Durham 
and Northumberland, by William 
Green, jun., xv. 175 ; discussion, xv. 
43, 77; xvi. 5. 

Settlingstones lead-mine, by F. W. 
Hall, xxvii. 22. 

€oal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Lead-mining districts of the north of 
England, by T. Sopwith, xiii. 187; 
discussion, xiv. 9. 

Stonecroft mines, by Thomas Ware, 
xxvii. 18. 

Nottinghamshire. 

Winning and working of Cinderhill 
colliery, by C. F. Stuart Smith, x. 
149. 

Staffordshire. 

Mines and mining in the North Staf- 
fordshire coal-field, by John Hedley, 
ii. 235. 

Yorkshire. 

Jet-mining, by Charles Parkiri, xxxi. 
51; discussion, xxxi. 57, 205. 

Skelton Park and Lumpsey mines, by 
A. L. Steavenson, xxxi. 105. 

Wales. 

South Wales coal-field, by Thomas 
Fcwster Brown, xxiii. 197. 

c. — Europe. 

General. 

Present condition of mining in some 
of the principal coal-producing dis- 
tricts of the continent, by T. Lind- 
say Galloway, xxvii. 171; discussion, 
xxvii. 201. 

A ustro-Hungary. 

Mining industry in 1881, Anon., xxxiii. 

abs. 73. 
Peter and Paul brown coal-mine near 

Dux, Bohemia, by Anton Arlt, xxxiv. 

abs. 5. 
Ozokerite and petroleum in Galicia, by 

L. Babu, xxxviii. abs. 15. 
Mining in the Bukowina, by W. Kell- 

ner, xxxiv. abs. 51. 
Mining in Tyrol, by W. Kellner, xxxiv. 

abs. 63. 



Lignite-mines of north Bohemia, by 

Charles Lallemand, xxxii. abs. 29. 
Bleiberg lead-mines, Carinthia, by E. 

Makuc, xxxiii. abs. 76. 
Ozokerite in Galicia, by A. Bateau, 

xxxvii. abs. 55. 
Tertiary coals of Carinthia, by Ferd. 

Seeland, xxinrii. abs. 61. 

Belgium. 

Remarks on the state of Belgium and 
France in respect to the production 
of coal as compared with England 
and Scotland, by M. Dunn, iv. 287; 
discussion, iv..264; v. 12. 

France. 

Aniche collieries, xxvii. 253; Bemi- 
court pit, xxvii. 255; Renaissance 
pit, xxvii. 257. 

Anzin collieries, xxvii. 265; Chabaud 
Latour pits, xxvii. 268; Haveluy 

Sits ana coke-ovens, xxvii. 271; 
Menard pit, xxvii. 272; Thiers pit, 

xxvii. 268. 
BuUy-Grenay collieries, xxvii. 279. 
Courrieres collieries. No. 5 pit, xxvii. 

275. 
Escarpelle collieries, xxvii. 255. 
Lens collieries, xxvii. 276. 
Lievin collieries, xxvii. 278. 
Production of minerals, 1882 and 1883, 

Anon., xxxiii. abs. 99. 
Remarks on the state of Belgium and 

France in respect to the production 

of coal as compared with England 

and Scotland, by M. Dunn, iv. 287; 

discussion, iv. 264; v. 12. 
Coal-mines and iron-works of Besseges, 

Alais, Gard, by Matthias Dunn, v. 

27. 
Mines of Vialas, Lozere, by H. 

Gamier, xxxiii. abs. 22. 
Bess^^es collieries, by J. B. Marsaut, 

xxxii. abs. 53. 
Nord and Pas-de-Calais coal-fields. 

Official, xxxiv. abs. 26. 
Iron-mines of Palmesalade, Gard, by 

— Peyre, xxxiv. abs. 33. 
Anthracite and lime industries of 

Maurienncj Savoy, by — Villet, 

xxxiii. abs. 85. 
Nord and Pas-de-Calais coal-fields, by 

E. Vuillemin, xxvii. 245; discussion, 

xxvii. 248. 

Germany. 

Coal-mining industry of Lower Silesia, 

Anon., xxxviii. abs. 17. 
Oil industry of Oelheim, near Peine, 

Brunswick, by R. Baldauf, xxxii. 

abs. 78. 
Rammelsberg mine, Harz, by L. Barn, 

xxxviii. abs. 28. 
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Bunderoth mining district, Cologne, 
by F. L. Kinne, xxxiv. abs. 68. 

€amphau8en shafts of the Royal Dud- 
weiler-Jagersfreude colliery, Saar- 
briicken, by Dr. — Klose, xxxii. abs. 
66. 

Westphalian coal-field, by P. Lebacgz, 
Ph. Passelecq and A. Stoesser, xxxui. 
abs. 106. 

Mining at Saarbriicken, with an ac- 
count of the structure of the coal- 
field, by A. R. Sawyer, xxviii. 9 ; dis- 
cussion, xxviii. 64. 

Bilver-mines at Marienburg, Saxony, 
by R. Wengler, xxxvi. abs. 37. 

Italy. 
Sulphur-mines of Sicily, by Philip 
CfarroU, xxxviii. abs. 50. 

Portugal. 
History of mining in Spain and Por- 
tugal, by Fernando Bemaldez, 
xxxiii. abs. 47. 

Bouniania. 
Salt-mines, by Maxime Pelle, xxxvi. 
abs. 31. 

Russia. 
Coal-fields of the Urals, by V. Alex- 

saeff, xxxvii. abs. 93. 
Petroleum industry of the Caucasus, 

by S. Goulichambaroff, xxxiv. abs. 

70. 
Petroleum industry of the Caucasus, 

by — Longuety, xxxiv. abs. 70. 
•Coal-fields and mining industries of 

Russia, by John Bell Simpson, xxiv. 

3; discussion, xxiv. 16, 150. 

Servia. 

Mines, by A. Gotting, xxxvii. abs. 10. 
Coal, by A. Gotting, xxxviii. abs. 64. 

S'pain. 

Pyrites-deposits of the province of 

Huelva, by John Allan, xxxvii. 27; 

discussion, xxxvii. 45. 
Gold-mines of Guadalajara, by — 

Autissier, x2Lxiv. abs, 31. 
History of mining in Spain and 

Portugal, by Fernando Bemaldez, 

xxxiii. abs. 47. 
Mines of Bilbao, by G. Gandolfi, 

xxxviii. abs. 26. 
Mines and works of Almaden, by G. 

Gandolfi, xxxviii. abs. 53. 
Belmez-Espiel coal-field, Cordova, by 

G. Gandolfi, xxxviii. abs. 55. 
North Spanish coal-fields, Asturias, by 

Wenceslao Gonzalez, xxxiv. abs. 36. 
Mines of Bilbao, by A. Habets, xxxviii. 

abs. 25. 



Belmez coal-mines, by Francisco 
Crooke Loring, xxxiii. abs. 36. 

Pyrites-deposits of Rio Tinto, Huelva, 
hj David T>yzack, xxxvii. 45; discus- 
sion, xxxvii. 49. 

Alosno copper-mines, Huelva, by Fr. 
Wimmer, xxxiv. abs. 63. 

d. — Asia. 

China. 

Progress of coal-mining industry in 
China, by Thomas Young Hall, xv. 
67; discussion, xv. 1. 

Coal-mining in northern China, by 
Kwong Yung Kwang, xxxvii. abs. 23. 

Formula. 

Notes on the coal-fields and coal-min- 
ing operations in northern Formosa, 
hj David Ty^^ck, xxxiv. 67; discus- 
sion, xxxiv. 77, 190. 

India. 

Coal-mininff at Warora, Central Pro- 
vinces, Dy Charles Z. Running, 
xxxviii. 77; discussion, xxxviii. 169. 

Malay Peninsula. 

Tin-mininff in Perak, by J. de Morgan, 
xxxvi. abs. 3. 

Persia, 

Turquoise-mines, by General A. Hoo- 
tum Schindler, xxxiv. abs. 19. 

e. — Africa. 

Geology and description of the dia- 
mond-mines of South Africa, by A. 
MouUe, XXXV. abs. 17. 

Diamond-mines of Kimberley and De 
Beers, Cape Colony, by T. P. Wat- 
son, xxxiii. abs. 41. 

f. — America. 

Bolivia. 

Silver-mines of Oruro, by A. Webner, 

xxxvi. abs. 51. 
Mining, by H. Reck, xxxiv. abs. 60. 

Canada. 

Pictou coal-field. Nova Scotia, by 

Edwin Gilpin, xxii. 139; discussion, 

xxii. 148. 
Mineral statistics of British Columbia, 

1886, Official, xxxvii. abs. 56. 
Coal-fields of Nova Scotia, by John 

Rutherford, xix. 113. 

United States of America. 

Nottingham colliery, Pennsylvania, 

Anon., xxxviii. abs. 6. 
Quicksilver-mimes of New Almaden, 

California, Anon., xxxviii. abs. 8. 
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Petroleum and natural gas in New 

York State, by C^iarfes A. Ash- 

btilTner, xxxrin. abs. 64. 
Cheap mining' and milling at the 

Spanish mine, California, by F. W. 

Bradley, zxxvii. abs. 75. 
Bassick mine, Colorado, by L. B. Gra- 

bill, xxziii. abs. 62. 
Anthracite coal-reeions of northern 

America, by William Green, jun., 

xiii. 25; discussion, ziii. 14, 99, 157, 

163, 202. 
Iron-ore mining at the Chapin mine, 

Michigan, by Per Larsson, xxxviii. 

abs. ^. 
Waste in mining in Pennsylvania, by 

P. W. Sheaf er, xxxviii. abs. 5. 
Natural gas in America, by H. Wink- 

lehner, xxxvii. abs. 57. 

Urugyny. 

Mininj^, by German Ave Lallemant, 
xxxiii. abs. 8. 

g, — AustrcUaaia, 

Australia, 

New South Wales. 

Mineral wealth. Anon., xxxii. abs. 83. 

Charles pit. Flaggy Creek pit head- 
ing: description of the survey, by 
Jas. Hunter, xxxviii. 13 ; discussion, 
xxxviii. 16. 

Mineral products, by John Mackenzie, 
xxxviii. abs. 61. 

Mineral products, by C. S. Wilkinson, 
xxxviii. abs. 61. 

Mineral products, by Harrie Wood, 
xxxviii. abs. 61. 

Queensland. 

Mount Morgan gold-mine, by Dr. A. 
Leibius, xxxv. abs. 26. 

Borneo, 

Chinese gold-mines, by C. J. Van 
Schelle, xxxii. abs. 2. 

Java, 

Soekaboemi coal-field, by J. A. Hooze, 
xxxii. abs. 2; xxxiii. abs. 13. 

New Caledonia. 

Mining of nickel, by Charles du 
Peloux, xxxv. abs. 20. 

3. PnOSPlBCTINO AKD BoBINO FOB 
MiNEBALS. 

Boring deep welts by water-pressure. 

Anon., xxxiii. abs. 5. 
New uses of bore-holes. Anon., xxxvii. 

abs. 16. 
Diamond drill, by A. Basse tt, xxiii. 

179; discussion, xxiii. 188. 
Ore*seeking with the magnetic needle, 

by Horacio Bentabol, xxxiv. abs. 35. 



Notes on diunond rock-boring, by T. 
J. Bewick, xxz. 93 ; discussion, zxx. 
101; xxzi. 40. 

Fracture of a boring tool by dynamite, 
by — Brunet, xxxiii. abs. a2. 

Description of an instrument for ascer- 
taining the inclination from the per- 
pendicular of bore-holes and the 
direction of such inclination, l^ Ch. 
Ziethen Bunning and J. Kenned 
Guthrie, xxix. 61; discussion, xxix. 
70, 189. 

Description of patents connected with 
mining operations, by Theo. W^ood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868. 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 

Cranston deep-boring machine, for 
sinking artesian-wells, sub-marine 
boring and boring for minerals, by 
J. G. Cranston, xxx. 263; discussion, 
XXX. 264. 

Besults of recent American borings, 
by E. Gad, xxxviii. abs. 45. 

Rock-salt in the new red sandstone at 
Middlesbrough (including descrip- 
tion of Mather-and-Platt boring- 
machine), by John Marley, xiii. 17; 
discussion, xiii. 92, 106. 

Coal-minine, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Jefferson automatic free-falling hy- 
draulic boring apparatus, by Robert 
Miller, xxix. 235; discussion, xxx. 
83. 

Prospecting for magnetic ores with the 
needle, by L. Perard, xxxiii. abs. 26. 

Method of tubing bore-holes in patt- 
ing clay, qiucksands and ot^ier 
arenaceous and water-bearing strata, 
by P. S. Beid, ix. 199; discussion, 
X. 247. 

Boring against water in coal-mines, by 
Alexander Boss, xix. 171 ; discussion, 
xix. 175. 

Diamond boring maehines, by — Teck- 
lenburg, xxxiii. abs. 7. 

Diamond rock-borer for artesian wells, 
by — Tecklenburg, xxxiii. abs. 90. 

4. WOBKING OF MiNBBALS. 

Ventilation and gases of coal-mines, 
and the working of pillars, by Wm. 
Barkus, sen., i. 239; discussion, i. 
233. 

Desc^ption of patents connected with 
mining <^rations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868,^ 
xviii. app. I.; 1869, xix. app. 39; 
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1870, XX. appw 9; 1871, xxi. app. 9; 
:fc872, xxii. W)p. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 
ObseKvatioiis on pillar working in 
Northumberland and Durham col- 
lieries, by Stephen C. Crone, ix. 17; 
discussion, ix. 16, 29. 
Method adopted in working the main 
seam of coal at Moira, Leicester- 
shire, particularly with reference to 
spontaneous combustion, by George 
Fowler, x. 161 ; discussion, x. 167. 
Method of abstracting explosive gas 
from the goaves of coal-mines, and 
of assisting the drainage of gas from 
the solid coal, by George Fowler, 
xviii. 157; discussion, xviii. 151; 
xix. 84. 
Method of working coal by longwall, 
with especial reference to deep work- 
ingfs, by George Fowler, xix. 27; 
discussion, xix. 37, 86. 
Experiments made at Framwellgate 
colliery upon longwall way of work- 
ing, 1850, by Wm. Green, jun.,xii. 39. 
WoAing of thin seams of coal, with 
observations on longwall and board- 
and-pillar work, by G. C. Greenwell, 
iv. 193; discussion, v. 5. 
Two systems of working the main coal 
at Moira, Leicestershire, by W. S. 
Gresley, xxxii. 181; discussion, 
xxxii. 221. 
Mode of working the thick or ten-yards 
coal of south Staffordshire, by Henry 
Johnson, x. 183; discussion, x. 197. 
Method of working coal by longwall 
at AnnejBley colliery, Nottingham- 
shire, by Henry Lewis, xxi. 3; dis- 
cussion, xxi. 8, 104. 
System of working coal by the longp- 
wall plan, by William Lishman, xvi. 
45; discussion, xvi. 42, 107. 
Coal-mininflf, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 
Improvements in mining methods, by 

Prof. Rochelt, xxxiii. abs. 58. 
Boring against water in coal-mines, by 
Alexander Boss, xix. 171 ; discus- 
sion, xix. 175. 
Mininsf in large bodies of ore, by R. P. 

Roth well, xxxviii. abs. 30. 
Methods of pillar working in the 
South Durham and Cleveland dis- 
tricts, by Wm. Spencer, jun., viii. 
87 ; discussion, viii. 175 ; ix. 16. 
Working and ventilation of coal-mines 
in Northumberland and Durham, by 
John Wales, vii* 9; discussion, vii. 
29, 31, 43. 
IjongwaU workings at East Hetton 
colliery, by W. 0» Wood, xxv. 251 ; 
discussion, xxv. 258; xxvi. 64. 



Proffcess of coal-mining in the cowUms 
oi Derbyshire and I&ttifighamahice, 
with a brief account of the mods of 

] woridng by longwall, by J. T. Woed- 
house, X. 117 ; discussion, x. 137. 

5. Dbillino, Bobino MACBnnis, 
GuTTiNa Maghinks, ToOIiS, stg. 

Boring deep wells by water pressure. 
Anon., xxxiii. abs. 5. 

Brandt hydraulic dritling-maehine. 
Anon., xxxvii. abs. 34. 

Lechner electric coal-cutting machine, 
Anon., xxxviii. abs. 6. 

Jeffrey air-feed drill. Anon., xxxviiL 
abs. 23. 

Jeffrey electric coal-mining machine. 
Anon., xxxviii. abs. 67. 

Diamond drill, by A. Bassett, xxiii. 
179; discussion, xxiii. 188. 

Notes on diamond rock-boring, by T. 
J. Bewick, xXx. 93; discussion, xxx. 
101; xxxi. 40. 

Jones-and-Bidder machine for working 
and breaking down coal, by S. P. 
Bidder, xix. 11; discussion, xix. 13, 
97 ; experiments at Usworth colliery, 
xix. 14; experiments at Lawton and 
Harecastle collieries, xix. 96. 

System of coal-getting with Burnett 
roller mining-wedge and nicking- 
machine, by W. J. Bird, I. xxxiv. 
193; II. XXXV. 97; discussion, xxxiv. 
198; XXXV. 97, 99. 

Fracture of a boring tool by dynamite, 
by — Brunet, xxxiii. abs. 82. 

Description of patents connected with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, -54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 
Cranston deep boring-machine, for 
sinking artesian-wells, sub-marine 
boring and boring for minerals, by 
J. G. Cranston, xxx. 263; discussion, 
xxx. 264. 
Donnesthorpe-Firth-Ridley coal-cut- 
ting machine, by John Da^lish and 
Lindsay Wood, xii. 63; discussion, 
xii. 48, 78. 
Bomet hand-boring machine, by E. L. 

Dumas, xxxvii. 117. 
Durant hand-boring machine, by H. 

Durant, xxxvii. abs. 57. 
Self-acting hydraulic coal-cutting 
machine in use at Kippax colliery, 
Leeds, by T. W. Embleton, xiv. 83; 
discussion, xiv. 105, 115, 135. 
Power, effect, cost and wages earned, 
by driving with hydraulic, com- 
pressed-air and hand-power drills, 
oy B. R. Forster, xxxi. abs. 45. 
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Results of recent American borings, by 

E. Gad, xxxyiii. abs. 45. 
Cost of machine-drilling compared 

with hand-drilling, by C. Haber, 

xzid. abs. 24. 
Haswell mechanical coal-getter: an 

invention for working coal without 

the aid of gunpowder or other ex- 

Slosives, by W. F. Hall, xxxiii. 37; 
iscussion, zxxiii. 55. 

GraiLston pneumatic rock-drill, by 
Thomas Heppell, xzix. 221. 

Jarolimek hand-boring machine, by 
Joseph Hozak, zxxiii. abs. 94. 

Hurd-and-Simpson coal-getting and 
air-compressmg machinery, by Fred- 
erick Hurd, xxiii. 107; discussion, 
xxiii. 112. 

Rotarj^ borer, by Egyde Jarolimek, 
xxxii. abs. 56. 

Frohlich rock-borinff machine, by H. 
Klupfel, xxxviii. aos. 41. 

Meyer stone-boring machine, by H. 
Lolling, xxxiii. abs. 6. 

Grafton-Jones coal-getting machine, 
hj Arnold Lupton, xix. 239; discus- 
sion, xix. 242. 

Improvements in boring for minerals, 
wells and shafts. Kind system, by 
Herbert Mackworth, ii. 57; discus- 
sion, ii. 99. 

Waring coal-cuttinef machine, by 
Herbert Mackworth, ii. 67; discus- 
sion, ii. 81, 101. 

Bock-salt in the new red sandstone at 
Middlesbrough (including descrip- 
tion of Mather-and-Platt boring- 
machine), by John Marley, xiii. 17; 
discussion, xiii. 92, 106. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Substitutes for blasting in coal-mines, 
by J. Mayer, xxxiii. abs. 91. 

Jefferson automatic free-falling hy- 
draulic boring apparatus, by Robert 
Miller, xxix. 235; discussion, xxx. 
83. 

Rigg - and - Meiklejohn coal - cutting 
machine, by D. P. Morison, xxviii. 
75; discussion, xxviii. 78, 188. 

Experiments with hand - boring 
machines, by Hugo Preuss, xxxiii. 
abs. 74. 

Method of tubing bore-holes in passing 
clay, quicksands and other aren- 
aceous and water-bearing strata, by 
P. S. Reid, ix. 199; discussion, x. 
247. 

Plom - and - d'Andrimont system of 
blasting, by W. Schulz, xxxviii. abs. 
65. 

Simpson mineral excavating machi- 
nery, by George Simpson, xx. 159; 
discussion, xx. 162. 



Coal-cutting and breaking-down appa- 
ratus, by A. L. Steavenson, xix. 59; 

discussion, xix. 61. 
System of working limestone at Lump- 

sey mines by hydraulic drills, by A. 

L. Steavenson, xxxvi. 67 ; discussion, 

xxxvi. 71, 121. 
L^on-Dru percussion boring-machine 

with hydraulic pressure, by — Teck- 

lenbure, xxxii. abs. 67. 
Diamona boring-machines, by — Teck- 

lenburg, xxxiii. abs. 7. 
Diamond rock-bores for artesian wells, 

by — Tecklenburg, xxxiii. abs. 90. 
Application of hand-power machines to 

coring shot or other holes in mines : 

Villepi^e perforator, Macdermott 

and Williams, xx. 65. 
Warsop rock-drill, by John Wallace, 

xxiii. 259; discussion, xxiii. 264. 
Walcher mining-wedge, by Eugen 

Ritter von Wurzian, xxxvi. abs. 27. 

6. Blastino, Explosives, Fuze, 
Stemmino, etc. 

a. — General. 

Report of the French commission on 
the use of explosives in the pre- 
sence of fire-damp in mines, xiv. and 
164 pages. Price to members, Ss. ; to 
non-members, 15s.; post free 3d. 
j extra. 

Report of the proceedings of the 
nameless explosives committee, 
vii. and 136 pages. Price to mem- 
bers, 5s.; to non-members, lOs. ; 
poet free 3d. extra. 
j Relative power of explosives, by — 
Bertholet, xxxvi. abs. 48. 

Description of patents connected with 
mining operations, by Theo. Wood 
Running, discussion, xvii. 32, 54; 
186)6, xvii. app. I.; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 

Prevention of explosions in mines 
caused by the use of powder, by 
Oscar Bustin, xxxi. abs. 7. 

Improvements in shot-firing, by P. F. 
Chalon, xxxvii. abs. 28. 

Mechanical effect of blown-out shots 
on ventilation, by — Clarke and 
Henry Hall, xxv. 239; discussion, 
xxvi. 101. 

Safety-lamps and shot-firing, by 
William Galloway, xxiv. 63; discus- 
sion, xxiv. 67, 167. 

Results of the employment of new ex- 
plosives in royal collieries in Ger- 
many, by M. Geor^i, xxxii. abs. 47. 

Analyses of explosives, by Dr. W. 
Hampe, xxxiii. abs. 8. 
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lExperiments made with explosives 
used in mining, by Dr. — Elose, 
xxxiii. abs. 11. 

Experiments with explosives, by H. 
Lohmann, xxxviii. abs. 56. 

Blasting with distributed charges, by 
Hugo Miinch, xxxiii. abs. 56. 

Beport of the commission on dynamite 
stores, by D. Muxyue, xxxii. abs. 18. 

Accident at Des Kosiers pit, 1883, 
Official, xxxiii. abs. 101. 

Firing shots in mines containing fire- 
damp, by — Perrin, xxxvii. abs. 72. 

b. — Explosives, etc. 

New explosives. Anon., xxxii. abs. 15. 
Kosman safetj-cartridge for mines, 

Anon., xxxvi. abs. 25. 
Steinau lime-cartridge. Anon., xxxvi. 

abs. 45. 
Securite, Anon., xxxviii. abs. 64. 
Dynamite, etc., by Ed. Achard, xxxii. 

abs. 82. 
Grisoutite, carbonite, dynamite, etc., 

by — Braive, xxxviii. abs. 26. ^ 
Securite: a new blasting compound, 

by S. B. Coxon, xxxvi. 79; discus- 
sion, xxxvi. 82. 
Stvnd- and dynamite-cartridges, by 

Wilhelm Jicinski, xxxviii. abs. 7. 
Hellhoffit and carbonit, by — Margraf , 

xxxvi. abs. 27. 
Grisoutite, by Johann Meyer, xiLxviii. 

abs. 61. 
Hellhoffite, by Alois Pfeffer, xxxvii. 

abs. 49. 
Hellhoffite and coal-dust, by Eudolph 

Schneider, xxxvii. abs. 50. 
Mining coal by compressed lime, by 

Frank Murray Still, xxxiii. 13; dis- 
cussion, xxxiii. 16, 59. 
Hellhoffite and dynamite, by A. Wies- 

ner, xxxvii. abs. 45. 

c, — Fuze, etc. 

Pistol for firing of Hbots, Anon., 
xxxviii. abs. 66. 

L«auer friction-match system of ignit- 
ing shots, by J. Mayer, xxxvii. abs. 
46. 

Systems of firing shots, by Johann 
Meyer, xxxviii. abs. 62. 

Ignition of shots in fiery mines, by — 
Mortier, xxxvii. abs. 30. 

d. — Stemming, etc. 

Water-cartridges, Anon., xxxvi. abs. 25. 

Tamping drill-holes with plaster of 
Paris, by Frank Firmstone, xxxiv. 
abs. 29. 

Danger of sparks produced from 
prickers and stemmers used for blast- 
ing purposes in coal-mines, and 
sparks otnerwise produced, by Henry 
Lawrence, xxxiii. 3; discussion, 
xxxiii. 6, 61. 



7. Shatt SnnoNO, Tunnelling, etc. 

Dicldnson-Brunton tunnelling mach- 
ine. Anon., xix. 92. 
Channel tunnel-works, 1882, Anon., 

xxxii. 55. 
Sinking of the Ida shaft at Hohndorf, 

Anon., xxxiii. abs. 5. 
Arlber^ tunnel bored through. Anon., 

xxxiii. abs. 75. 
Stone tubbing. Anon., xxxvi. abs. 29. 
Sinking a shaft through quicksands by 

comprcsscd-air. Anon., xxxvi. abs. 

35. 
New uses of bore-holes. Anon., xxxvii. 

abs. 16. 
Deepening shafts. Anon., xxxvii. abs. 

Haase system of sinking through 
quicksands. Anon., xxxviii. abs. 29. 

Poetsch system of sinking through 
aouiferous strata by freezing, by — 
Alby, xxxvii. abs. 39. 

Strength of tubbing in shafts, and the 
pressures or forces it has to resist, by 
John J. Atkinson, ix. 175. 

Precautions proper to be adopted in 
order to secure the stability and pre- 
vent the displacement or failure of 
close-topped tubbing in the shafts of 
mines, by John J. Atkinson and 
William Coulson, sen., xi. 9; dis- 
cussion, xii. 19, 43, 46. 

Form and arrangement of pit-shafts, 
by F. Baumann, xxxiv. abs. 8. 

Pressure exerted by water in soil, by 
L. Brennecke, xxxvi. abs. 16. 

Walling of shafts, by — Buisson, 
xxxvii. abs. 71. 

Description of patents connected with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. 1.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 

Sinking through running-sands at 
Quievrechain, by E. Chavatte, xxxii. 
abs. 51. 

Historical resume of the Channel tun- 
nel and of the transport of power, 
by Daniel Colladon, xxxiii. abs. 47. 

Poetsch method of sinking through 
water-bearing strata, by E*, xxxiii. 
abs. 94. 

Method of measuring the depths of 
working shafts, by — Grafe, xxxii. 
abs. 57. 

Coffering of shafts to keep back water, 
b^ N. R. Griffith, xxvi. 3; discus- 
sion, xxvi. 8. 

Sapid sinking, by Henry Hall, xxix. 
I !^3; discussion, xxix. 246. 
I Permeability of cements and mortars, 
by L. M. Haupt, xxxviii. abs. 21. 
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Poetsch system of passing through 
water-bearing strata, by J. Keller, 
XBziv. abs. 72^ 

Poetsch system of passings through 
water-bearing strata, by F. Lebre- 
ton, xzxY. abs. 33. 

f^i^kiwg of shafts in. water-bearing 
strata, by H. Lueg^> zxzriii. abs. 3. 

ImproTements in bwing for minerals, 
wells and shafts. Kind system, by 
Herbert Mackworth, ii. 57; discus- 
sion, ii. 99. 

Use of iron curbs or cribs for securing 
the sides of pits and drifts, by — 
Male, xzxT. abs. 53. 

-Coal-mining, etc., in Northumberland 
and Durham, by J. 3iarley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Walling of shafts, by — Maussier, 
xxxvii. abs. 71. 

Poetsch system of passiur through 
water-bearing strata, by S. Poetsch, 
xxxiv. abs. 39. 

Murton winiMng in the county of Dur- 
ham, by Edward Potter, v. 43; dis- 
cussion, V. 148. 

St. Gothard tunnel-works, by — 
Bevaux, xxxii. abs. 38. 

Mount Viso tunnel, Italy, by — Hey, 
xxxii. abs. 13. 

Sinking of pit-shafts by boring under 
water, as practised by Messrs. Kind 
and Chaudron, by Warrington 
Smyth, XX. 187; discussion, xx. 199; 
xxi. 9. 

Sinking through the sand at Ryhope 
colliery, by John Taylor, v. 148 ; dis- 
cussion, V. 149. 

■Chronological review of a number of 
shaft borings, by — Tecklenburg, 
xxxii. abs. 76. 

Use of cement for walling, as a substi- 
tute for metal tubbing in shafts, by W. 
Watson, ix. 73 ; discussion, ix. 68, 
142. 

8. Supporting Excavations. 

Rock pressure. Anon., yxxviii. abs. 64. 

Use of iron supports in the main-roads 
of mines instead of masonry or tim- 
bering, by W. J. Bird and G. Meyer, 
xxxvii. 135: discussion, xxxvii. 
141. 

Metallic lining for galleries, by — 
Gerrard, xxxvi. abs. 35. 

Results of an experiment made at 
Framwellgate colliery to ascertain 
the comparative preserving power of 
coal-tar and quicklime upon under- 
ground timber, as compared with 
each other, and with non-prepared 
timber, by Wm. Green, jun., xii. 
37. 

Introduction of steel supports for the 
maintenance of main-roads in the 



mines of Cleveland, by A. L. Steaven- 
son, xxxvii. 221; discussion, xzixvii. 
244. 
Tellier system of supporting stone- 
drifts, by L^on Tellier, xxxvi. abs. 
34. 

9. SUBSIDBNGBS. 

Nanticoke mine disaster. Anon., xxxv. 
abs. 56. 

Bock pressure. Anon., xxxviii. abs. 
64. 

Effect produced upon beds of coal by 
working away the over or under- 
lying seams, by George Elliot, iv. 
141; discussion, v. 17. 

Effects produced on the surface by 
mine- workings, by — Fayol, xxxv. 
abs. 62. 

10. SUBFACE AbBANGEHENTS. 

11. Winding, Hauling, UNDEBOBotrxD 
Tbanspobt and Appliances, Ropes, 
HoBSES AND Signalling. 

a. — Ropes, etc. 

Beport on breakage of colliery ropes in 
France, by L. Aguillon, xsxi. abs. 
17. 

Testing ropes and sockets by hydrau- 
lic power, by — Baumann, xxxi. abs. 
20. 

Description of patents connected with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I. ; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, xxiv. app. 9; 1875, xxv. 
app. 9. 

Experiments on the strength of wire- 
TopcB and chains, hj J. Daglish, vii. 
211; discussion, viii. 13. 

Cause of the loss of strength in iron- 
wire when heated, by Jonn Daglish, 
viii. 181. 

Experiments upon winding- wire-ropes, 
by A. Kas, xxxvi. abs. 24. 

Accidents to winding-ropes in Dort- 
mund, 1884, Official, xxxv. abs. 5. 

Strength of winding-ropes, by — 
Peters, xxxiv. abs. 69. 

Breakage of a winding-rope at the 
Duke Hardenberg colliery, West- 
phalia, by Franz Peters, xxxii. abs. 
80. 

Flat manilla hemp winding-ropes, by 
Chas. Vertongen, xxxiv. abs. 55. 

Winding-ropes in Dortmund, by — 
Wenderotn, xxxi. abs. 21. 

Winding-ropes and their cost in Ger- 
many, by — Wenderoth, xxxvii. abs. 
24. 
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h. — Winding y etc. 

Breaking of links in pit-chains, dis- 
cussion, xi. 161. 

Poech automatic gates for winding- 
shafts. Anon., xxxvi. abs. 23. 

Model hoisting arrangements. Anon., 
xxxviii. abs. 7. 

Achard safety-cage, by — Achard, 
xjcxvii. abs. 70. 

Use of the safety-cage and disengaging 
catch, by Robert Aytoun, x. 83 ; dis- 
cussion, X. 89. 

Iniproved plan for drawing coals, by 
Robert Aytoun, xiv. 110; see Colliery 
Guardian, July 8th, 1865. 

Safety-cage, exhibited by James 
Barkus, xviii. 2. 

Winding with a sheave instead of a 
drum by — Baumann, xxxiii. abs. 
9. 

Prevention of over-winding, by — 
Baure, xxxv. abs. 47. 

Safety-cages, by E. H. Birkenhead, 
viii. 5. 

Baising coals from great depths by 
atmospheric pressure, on the 
Blanchet system, translated by 
Theo. Wood Bunnmg, xxiii. 81 ; dis- 
cussion, xxiii. 89. 

Committee to investigate the action of 
safety-cages and hooks, appointed, 
xvi. 128, 130; discussion, xvii. 41, 
114; report, xix. app. 1; discussion, 
XX. 80. 

Broadbent safety-cage, by John Dag- 
lish, xvi. 33; discussion, xvi. 31, 87, 
106. 

Counterbalancing of winding-engines, 
by John Daglish, xx. 205; discus- 
sion, XX. 212; xxi. 218. 

Application of counterbalancing and 
expansion to winding-engines, by 
John Daglish, xxv. 201; discussion, 
XXV. 207; xxvi. 64. 

Improved expansion gearing for wind- 
ing-engines, by John Daglish, xxix. 
3; discussion, xxix. 5. 

Steel-rail guides, by Ch. Demanet, 
xxxi. abs. 28. 

Stauss keps, by A. Demeure, xxxvii. 
abs. 40. 

Scroll-drum, by George Fowler, xxi. 
85; discussion, xxi. 90, 218. 

Hydraulic motors in the Saxon silver- 
mines, by Gustav Hahn, xxiii. abs. 
79. 
Harper improved safety-cage appara- 
tus for ordinary wire-rope con- 
ductors, by John P. Harper, xvi. 
113; discussion, xvi. 106, 127. 
New hand-gear assisted by steam, for 
starting and reversing winding- 
engines, used in Belgium, by A. S. 
Herschel, xxvi. 145; discussion, 
xxvi. 148. 



Apparatus for the prevention of over- 
winding, by James I'Anson, xxix. 
, 187; discussion, xxix. 188, 227. 

Safety-ca^e, by J. Knowles, vi. 235. 
, Direct-acting pumping-engines and 
direct-winding en^es, by John 
Enowles, xv. 19; discussion, xv. 26, 
j 121. 

I Self-acting rope fastener for winding, 

I by W. Laute, xxxii. abs. 65. 

I Safety-hooks, by William Logan, xxix. 

201; discussion, xxix. 214, 229. 

Elinik safety-catch for cages, by 

Richard Luders, xxxviii. abs. 16. 

I Safety-ca^es, by John Marley, xv. 

107 ; discussion, xv. Ill ; xvi. 23. 
, Fowler apparatus for loading and un- 
loading pit-cages, by D. P. Morison, 
xxiii. 2d; discussion, xxiii. 35. 
Shaft and winding machinery at the 
Bockwa-Hohndorf-Yereinig^feld col- 
liery, by B. Otto, xxxiv. abs. 8. 
I Description of a winding-engine with 
self-acting variable expansion, by 
William Page, xxvi. 109 ; discussion, 
xxvi. 114. 
Winding-engine for Anzin collieries, 

by — de QuilLacq, xxvii. 280. 
Control-apparatus for winding-engines, 

by J. Sprenger, xxxvii. abs. 21. 
Cage-catches, by Julius Sprenger, 

xxxvii. abs. 42. 
Hydraulic brakes for winding-engines, 
by Julius Sprenger, xxxvii. abs. 
: . 43. 

' Hand-lever assisted by steam, for re- 
I versing winding and other large 
engines, by A. Stevart, xxvi. 147; 
discussion, xxvi. 148. 
Walker detaching-hook, by W. Wal- 
ker, xxiv. 35. 
Safety-cage, by James Watson, xvii. 30. 
White - and - Grant safety - cage for 
mines, by N. Wood, iii. 29; discus- 
sion, iii. 225. 
Beumaux hydraulic rams for lowering 
the cage at the bottom of the shaft, 
by J. Wuillot, xxxvi. abs. 16. 

r. — Haulage, etc. 

Legrand system of chair sleepers, dis- 
cussion, xvii. 32. 

Haulage exhibits in the Newcastle- 
upon-Tyne Jubilee exhibition, xxxvi. 
218. 

Advantage and necessity of the intro- 
duction of steam-power for the pur- 
pose of underground conveyance in 
the coal and ironstone mines of 
south Staffordshire, by Samuel 
Bailey, x. 25 ; discussion, x. 37. 

Description of fourteen different 
modes of lubricating coal-tubs or 
corves, by Emerson Bainbridge, xxv. 
215; discussion, xxv. 223; xxvii. 
8. 

15 
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Greasing of pit-tubs with closed axle- 
boxes, by — Baumann, xxxi. abs. 37. 

Tail-ropes, by G. Berkley and G. C. 
Greenwell, xv. 81; discussion, xt. 
88, 143. 

Haulage at the Bothschild colliery, 
Hruschau, by Josef Bohm, xxxiii. 
abs. 75. 

Underground conreyance in the Glere- 
land district, with remarks on the 
action of the clip-pulley, etc., by 
William Cockbum, xvi. 95; discus- 
sion, xvi. 92, 125. 

Tail-rope committee, xiv. 112, 113, 
133; xvi. 1, 101; report, xvi. 104; 
report of the tail-rope committee, 
xvii. app. I.; discussion, xviii. 61, 
71'; presentation of books to Emer- 
son Bainbridge, engineer to commit- 
tee, xviii. 41. 

Underground haulage, committee ap- 
pointed, xxvii. 99. 

Application of machines worked by 
compressed-air in the collieries of 
Sarslongchamps and Bouvy, Saint- 
vaast, Belgium, by F. L. Comet, 
translated by John Daglish, xxi. 
199; discussion, xxi. 217; xxii. 21, 
30, 72. 

Conveyance of coal underground, by 
John Daglish, xvi. 53; discussion, 
xvi. 49, 88. 

Automatic stops for wagons on in- 
clines, by — Dinoire, xxxvii. abs. 71. 

Haulage, by Alfred ifivrard, xxxiii. 
abs. 43. 

Hydraulic motors in the Saxon silver- 
mines, by Gustav Hahn,xxiii.abs. 79. 

Rope-haulage in mines, by E. Har- 
mant, xxxv. abs. 47. 

Remarks on endless-rope haulage, by 
W. Jackson, xxviii. 243; discussion, 
xxix. 71. 

Endless-chain haulage in Spain, by 
George Lee, xxxiii. 187; discussion, 
xxxiii. 212. 

Endless-chain in Spain, by George 
Lee, xxxvii. 81. 

Safety-catch for tubs running upon in- 
clined-planes, by A. Lisbet, xxxvi. 
abs. 45. 

Automatic self-acting inclined-planes, 
by — Malissard-Taza, xxxv. abs. 64. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Underground haulage at Pelton col- 
liery, by D. P. Morison and James 
Nelson, xvi. 117; discussion, xvi. 
101, 127. 

Safety-catches for inclined-planes, by 
— Mortier, xxxvii. abs. 30. 

New method of rope-haulage, by 
James Pease, xxviii. 237 ; discussion, 
xxix. 71. 



Safety-catches for inclined-planes, by 

— Rameau, xxxvii. abs. 30. 
Token for coal-tubs, by J. Rarasay, v. 

1, 63. 
Rope transport in seams lying at hij^h 

angles, by Wilhelm v. Renss, xxxiii. 

abs. 93. 
Inclines with intermediate landings, 

by Charles Ruidant, xxxviii. abs. 23. 
Electric machinery in mines, by Prof. 

W. Schulz, xxxiv. abs. 5. 
Incline worked bv electric machinery, 

by Siemens and Halske, xxxvii. aha. 

Description of air-compressing machi- 
nery as applied to underground 
haulaj^e, etc., at Ryhope colliery, by 
W. N. Taylor, xxi. 73; discussion, 
xxi. 80; xxii. 21, 30, 72. 

Resistance of tubs to traction, by — 
Thibaut, xxxii. abs. 15. 

Rope- and chain-haulage at the royal 
coal-mine Von der Heydt, near Saar- 
brucken, by — Voliert, xxxii. abs. 65. 

Conveyance of coals underground in 
coal-mines, by Nicholas Wood, iii. 
239; appendix, v. 65; discussion, iv. 
32; vi. 2. 

Endless-chain bank at Mariemont, by 
Jos. Wuillot, xicxiii. abs. 84. 

d. — Siffnallingt etc, 

Ramsey-and-Cooke signal indicator, by 
John Cooke, xix. 21 ; discussion, xix. 
24, 98. 

Electric signals on underground 
engine-planes, by William Lishman 
( Witton), xxiv. 165 ; discussion, xxiv. 
166. 

Coating for teleppraph-wires, by C. 
Wideman, xxxiii. abs. 45. 

Hornes, etc. 

Feeding and management of colliery 
horses, by Charles Hunting, xxxu. 
61; discussion, xxxii. Ill, 154. 

12. Lighting. 

a. — General, 

Ackroyd-and-Best safety-lamp clean- 
ing-machine, by William Ackroyd, 
xxxvii. 121. 

Testing of safety-lamps : an account of 
experiments made by Professors 
Kreischer and Winkler, by Prof. P. 
P. Bedson, xxxv. 3; discussion, 
xxxv. 43. 

Description of patents connected witli 
miniujg operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 9; 
1874, xxiv. app. 9; 1875, xxv. app. 9. 
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SafetT-lampe and shot-firing, by 
William Qalloway, zxiv. 63; discus- 
sion, itxiy, 67, 167. 

Safety-lamjM for mines-: report of com- 
mission instituted in delgfium by 
decree of January 20th, IsSi, trans- 
lated by C. G. Jackson, zzix. 118. 

liightingf of fiery-mines in Belgium: 
decree of June 17th. 1876, trans- ' 
lated by C. G. Jackson, zxix. 129. 

Goal-mininflf, etc., in Northumberland j 
and Durham, by J. Marley, J. Tay- t 
lor and N. Wood, xii. 149; discus- [ 
sion, xiii. 42. 

Photometer, by — De Bey-Pailhade, 
xzxii. abs. 52. 

6. — Safety-lamps, etc. 

Jones safety-lamp, discussion, xi. 159. 

Aluminium wire-g^uze for safety- 
lamps, discussion, xi. 178. 

Safety-lamps, discussion, xii. 72. 

Safety-lamps, Hetton lamp, xvii. 63. 

Edmund Hann safety-lamp, xriii. 5. 

Miiesler safety-lamp, with an electrical 
bell. Anon., xxxii. abs. 62. 

Cuvelier lock for safety-lamps. Anon., 
xxxyii. abs. 1. 

Howat multitubular lamp, by W. Arm- 
strong, xxix. 155. 

Improved safety-lamps of the Davy 
and Mueseler types, by James Ash- 
worth, xxix. 145; discussion, xxix. 
154. 

New safety-lamp, by Emerson Bain- 
bridge, xxiii. 15; discussion, xxiii. 
20. 

Safety-lamp designed to meet the re- 
quirements of the Mines Regulation 
Act, 1887, by Emerson Bainbridge, 
xxxvii. 75; discussion, xxxvii. 79. 

Craig - and - Bidder electro - magnetic 
lock for safety-lamps, by S. P. Bid- 
der, xix. 15; discussion, xix. 16. 

Marsaut lamp, by M. Walton Brown, 
xxxiv. 161 ; discussion, xxxiv. 165. 

Experiments on the Wolf safety-lamp, 
by M. Walton Brown, xxxiv. 293. 

Pieler spirit-lamp as a fire-damp in- 
dicator, by M. Walton Brown, 
xxxviii. 177 ; discussion, xxxviii. 182. 

Pieler lamp, and modes of indicating 
the presence of small quantities of 
fire-damp in mines, by T. W. Bun- 
ning, xxxiv. 285. 

Wolf safety-lamp, by T. W. Bunning, 
xxxiv. 291 ; discussion, xxxiv. 295. 

Cambess^d^s safety-lamp, by — Cam- 
bessM^s, xxxvi. abs. 43. 

Safety mining-lamps, by — de Castel- 
nau, xuvi. abs. 43. 

Marsaut safety-lamp, by F. Chal- 
meton, xxxii. abs. 16. 

Safety-lamps: notes on Mr. Marsaut's 
experiments, by H.- Le Chatelier and 
£. Mallard, xxxiii. abs. 39. 



Beport of a committee appointed to 
test safety-lamps, xTii. 6; second re- 
port, xvii. 37. 

Curter safety-lamp, by Prof. V. Curter, 
xxxiii. al>B. 58. 

Safety-lamp, exhibited by John Dag- 
lish, zvi. 6. 

Pneumatic safety-lamp lock, by P. 
Devisme, xiii. 2. 

Douglas safety-lamp, by John Doug- 
las, XXXV. 65 ; discussion, xxxv. 67. 

Cuvelier lock for safety-lamps, by E. 
L. Dumas, xxxvi. 51; discussion, 
xxxvi. 54. 

Improved safety-lamp, by Dr. George 
Fife, i. 269. 

Improved safety-lamp, by Dr. — 
(jrlover, i. 187; discussion, i. 266. 

Safety-lamp for the use of coal-miners, 
by T. Y. Hall, i. 268, 270, 323. 

Observations on safety-lamps, by T. Y. 
Hall, ii. 26; discussion, li. 78. 

Catrice apparatus for relighting locked 
safety-lamps, by L. Janet, xxxvii. 
abs. 54. 

Gauzeless safety-lamp, by James 
McKinless, xxxvii. 69; aiscussion, 
xxxvii. 72. 

Safety-lamps, by Johann Meyer, xxxiv. 
abs. 50. 

Safety-lamp lock, by James A. Rich- 
mond Morison, xviii. 2; discussion, 
xviii. 2. 

Safety-lamps in use at the royal col- 
lieries near Saarbriicken, Prussian 
fire-damp commission, xxxii. abs. 
80. 

Routledge-and-Johnson double com- 
bination miners' safety-lamp, Nos. 1 
and 2, by J. Routledge, xxxiv. 183; 
discussion, xxxiv. 188, 295. 

Mueseler lamp, by A. R. Sawyer, xxix. 
141; discussion, xxix. 144, 154. 

Benzine lamps in coal-mines by Dr. — 
Schondorff, xxxviii. abs. 4. 

Experiments upon the Boty safety- 
lamp, by Dr. — Schondorff, xxxviii. 
abs. 38. 

Experiments upon various forma of 
safety-lamps and imperfect safety- 
lamp, by Dr. — Schondorff, xxxviii. 
abs. 41. 

Fasteners for safety-lamps (paper with- 
drawn), by — Smith, xvi. 133. 

Experiments on safetv-lamps at Walls- 
end polliery. by Thomas John Tay- 
lor, i. 316; discussion, ii. 51. 

Safety-lamps for lighting coal-mines, 
by Nicholas Wood, i. 301, 318; dis- 
cussion, i. 237, 252; ii. 51. 

c. — Electric-lamps . 

Electric safety-lamp with Schanschieff 
primary single-liquid batteoy, by So 
j3. Coxon, XXXVI. 89; iUscussion, 
xxxvi. 92. 



Digitized by 



Google 



228 



SUBJBCT-MATTBR INDBX TO TRANSACTIONS. 



Co8:6 of electric light, by Fred. Decker, 

xxxiii. abs. 78. 
Phosphorescent lig^ht, by Alphonse 

Dumar, xiv. 71. 
Incandescent lamps in explosive gases, 

by H. Hutchins, xxxvii. abs. 73. 
Swan electric lamp, as adapted for 

mining purposes, by Joseph Wilson 

Swan, XXX. 149; discussion, xxx. 

155. 
Electric safety-lamp, with portable 

secondary battery, hj Joseph Wilson 

Swan, xxxi. 117; discussion, xxxi. 

118. 
Portable electric safety-lamp for 

miners, by Joseph Wilson Swan, 

XXXV. 51 ; discussion, xxxv. 54. 
Improved electric safety-lamp, by 

Joseph Wilson Swan, xxxvi. 3 ; dis- 
cussion, xxxvi. 7, 55. 
Portable electric lamp, by Oswald 

Swete, xxxviii. 17; discussion, 

xxxviii. 17. 
Sunlight electric miners lamp, by — 

Urquhart, xxxvii. 113; discussion, 

xxxvii. 114. 

13. Ventilation and Appliances. 

a. — General, 

Arpud tube-method of clearing a mine 
of fire-damp. Anon., xxxvii. abs. 
69. 

Ventilation of underground boilers, by 
Wm. Armstrong and John Daglish, 
xii. 79; discussion, xii. 78; xiii. 3. 

Ventilation of coal-mines, splitting 
curr?nts, by — Arundel, v. 229. 

Theoiy of the ventilation of mines, by 
J. J. Atkinson, iii. 73; supplemen- 
tary matter (abstract of paper), iii. 
321; discussion, iii. 55, 236, 372; iv. 
4, 7, 32. 

Proportions in which air in mines dis- 
tributes itself over several splits or 
routes, having diffe?:ent lengths and 
offering different resistances to cur- 
rents of air passing through them, 
by John J. Atkinson, vi. 163 ; discus- 
sion, vii. 61, 105, 127, 184, 190. 

Experiments on the proportions in 
which different gross quantities of 
air . . divide themselves over 

splits of various lengths . . . , 
by John J. Atkinson, vi. 229. 

Law of the square roots of the ventilat- 
ing pressures being proportional to 
the quantities of air, by J. J. Atkin- 
son, vi. 234. 

Relative importance of certain causes 
in producing changes of density in 
the air of mines, as it progresses in 
circulating, by John J. Atkinson,, 
vii- 115. 

;^ev4ew pf the results of the experi- 
ments that have been made to test 



. . certain . . . conclusioitB 
. . . relative to the ventilation of 
mines, by, John J. Atkinson, vii. 133. 

Remarks on Mr. T. J. Taylo?r*s prelimi- 
nary paper on "The causes of the 
variations of the density of air cir- 
culating in coal-mines," by John J. 
Atkinson, vii. 185. 

Remarks as to the comparative effi- 
ciency of two modes of ventilating 
the Hibemia collierjr, Prussia, by 
John J. Atkinson, xii. 51; discus- 
sion, xii. 47, 76. 

Paradoxes in the ventilation of mines, 
by John J. Atkinson and John Dag- 
lish, xii. 93 ; discussion, xii. 85 ; xiii. 
5, 14, 48, 104. 

Ventilation and gases of coal-mines, 
and the working of pillars, by Wm. 
Barkus, sen., i. 239; discussion, i. 
233. 

Ventilation of mines in Westphalia, by 
L. Bochet, xxxvi. abs. 17. 

Description of patents connected with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, xxiv. app. 9; 1875, xxv. 
app. 9. 

Mechanical effect of blown-out shots 
on ventilation, by — Clarke and 
Henry Hall, xxv'. 239; discussion, 
xxvi. 101. 

Water-gauge, barometer, and other 
observations taken at Seaham col- 
liery during the time the Maudlin 
seam was sealed up, by V. W. Cor- 
bett, xxxii. 225; discussion, xxxii. 
311. 

Removal of carburetted hydrogen in 
coal-mines by exploding it daily by 
means of electricity, by — Eikes, i. 
213. 

Experiments on the resistance to air- 
currents in mines, by T. L. Elwen, 
xxxviii. 205; discussion, xxxviii. 216. 

Separate ventilation and its cost, by 
B. R. Forster, xxxi. abs. 31. 

Method of abstracting explosive gas 
from the goavessof coal-mines, and 
of assisting the drainage of gas from 
the solid coal, by George Fowler, 
xviii. 157; discussion, xviii. 151; 
xix. 84. 

Observations on the greater facility of 
ventilating dip than rise workings, 
by G. C. Greenwell, ii. 31; discus- 
sion, ii. 56. 

Ventilation of Prussian collieries, by 
A. Hasslacher, xxxii. abs. 22. 

Effective area [equivalent orifice] of 
air-cii,^rents, by. R. Hausse, xxxii. 
abs. 18. , .:.;, 
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Plan of ventilatiixg coal-mines, by 
George Hepplc, v. 145. 

Climatic conditions of the Zwickan col- 
lieries. Saxony, by iir. — Hesse and 
— Menzel, xxxii. abs. 41. 

Automatic swing door, by James A. 
Longridge, i. 235. 

Certain changes which take place in 
the condition of the air during its 
passage through the shafts and 
workings of a mine, and their effect 
upon ventilation, by J. A. Long- 
ridge, iv. 203. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, ziii. 42. 

Moisture of the air of mines, by R. 
Nasse, xxxviii. abs. 34. 

Ventilation tables: 1, relative venti- 
lating power of different sized air- 
ways; 2, relative ventilating power 
of long and short airways ; 3, quan- 
tities of air discharged by square 
airways, one mile long; 4, velocity 
and pressure due to columns of air 
up to 384 feet in height ; 5, ventilat- 
ing pressure in inches of water ob- 
tainable by furnace-shafts ; 6, square- 
roots of water-gauge pressures, by F. 
H. Pearce, xxxiii. 93. 

Gas-drifts for draining goaves in coal- 
mines, and ascensional ventilation, 
by Alexander Ross, vii. 79; discus- 
sion, viii. 9. 

Auxiliary ventilation for gassy-fkts, 
by C. Von Steindel, xxxiv. abs. 3. 

Notes on Mr. J. J. Atkinson's paper 
entitled "Theory of the ventilation 
of mines," by T. J. Taylor, iii. 
347. 

Contraction of upcast-shafts, by T. J[. 
Taylor, iv. 15. 

Causes of the variation of the density 
of air circulating in coal-mines, by 
Thomas John Taylor, vii. 129. 

Lundhill accident, and on the venti- 
lation of coal-mines generally, hj 
John Wales, vi. 204; discussion, vi. 
213. 

Working and ventilation of coal-mines 
in Northumberland and Durham, hj 
John Wales, vii. 9; discussion, vii. 
29, 31, 43. 

Chemical analysis of the return-air of 
collieries in Saxony, by Dr. CI. 
Winkler, xxxii. abs. 25. 

Experiments at Hetton collieries, to 
test Mr. Atkinson's theory on the 
distribution of air in splits, by 
Nicholas Wood, vii. 62; discussion, 
vii. 70. 

Proportion in which the air in mines 
distributes itself in routes or splits 
of different lengths, by Nicholas 
Wood, vii. 195. 



6. — Furnaces, Steam- jets, etc. . 

Ventilatinj? furnaces, and their elas- 
ticity of action, by William Arm- 
strong, ix. 75 ; discussion, ix. 70, 149. 

Experiments to determine the relative 
value of the furnace and steam-jet 
as ventilating powers, by Wm. Arm- 
strong, jun., i. 165; discussion, i. 65, 
209, 225. 

Consumption of fuel by ventilating 
furnaces and ventilating machines, 
when used to ventilate mines, by 
John J. Atkinson, vi. 135. 

Experiments at Team colliery to deter- 
mine the relative value of the fur- 
nace and steam-jet as ventilating 
powers, by Wm. Barkus, sen., i. 195; 
discussion, i. 209, 225. 

Injurious action on iron in upcast- 
shafts, by John Daglish, viii. 179. 

Construction of ventilating-furnaces, 
by John Daglish, ix. 131. 

Destructive action of furnace-gases in 
upcast-shafts, by John Daglish, xi. 
19; discussion, xii. 25. 

Report on the ventilation of mines 
with reference to the steam-jet and 
furnaces at Seaton Delaval colliery, 
by M. Dunn, discussion, i. 210, 225. 

Upcast-shafts and their heated air- 
currents, by R. Heckels, xiii. 53. 

Action of a jet of steam as a motive 
power for purpose of ventilation, by 
Jamea A. Longridge, i. 35; discus- 
sion, i. 209, 225. 

Relative position of upcast-shafts, and 
the loss of temperature in the same, 
by James A. Longridge, iv. 147. 

Water as a ventilating power, by 
Herbert Mackworth, ii. 71; discus- 
sion, ii. 81. 

Remarks relative to the ventilation of 
the Castle Eden colliery, by Matthew 
B. Robson, i. 206; discussion, i. 209, 
225. 

Experiments with steam-jets at East 
Holywell colliery, by Thomas John 
Taylor, i. 203 ; discussion, i. 209, 225. 

Observations on the furnace and fan 
and mine ventilation, by G. M. Wil- 
liams, xxxviii. abs. 22. 

Experiments on the relative value of 
the furnace and the steam-jet in the 
ventilation of coal-mines, introduc- 
tion, 71 ; description of furnaces used 
in ventilation, 75; principles of 
action of the furnace, 77; natural 
ventilation, 78; »team-jet, 89; re- 
sistance of the air in mines, 97; 
water-gauffe, 103; experiments, 104; 
Hetton colliery, 106; Killingworth 
colliery, 115; Tyne Main colliery, 
123; Norwood colliery, 127; re- 
marks on the experiments, 128; 
natural ventilation, 138 ; boiler-fires, 
139; engine-fires and steam, 139; 
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steam-jet, 141; furnace, 148; fur- 
nace and Bteam-jete, 151 ; appendix, 
158, bj Nicholas Wood; discussion, 
i. 65, 191, 209, 225. 

c. — Mechanical Ventilators. 

Tentilation of the St. Louis tunnel, 
U.S.A., Anon., xxzii. abs. 63. 

Ei^periments with Guibal fans at Com- 
beredonde and Crachet-Picquery col- 
lieries. Anon., xxziii. abs. 56. 

Klej ventilating fan.. Anon., zxxvi. 
abs. 28. 

Ventilating machine. Anon., zxxvii. 
abs. 68. 

Consumption of fuel by ventilating 
furnaces and ventilating machines, 
when used to ventilate mines, by 
John J. Atkinson, vi. 135. 

Tentilating fan at the Hemingfield 

Jits of the Elsecar colliery, by John 
. Atkinson, xi. 89; discussion, xii. 
27. 

New ventilating fan, by T. J. Bowlker, 
xxxi. 93; mscussion, xxxi. 238; 
xxxii. 24, 116. 

Pelzer fan, by — Clamens, xxxi. abs. 
9. 

Description of Guibal ventilator at 
Elswick colliery, by William Coch- 
rane, 3dv. 73. 

Bemarks on Guibal and Lemielle 
systems of ventilation, by William 
Cochrane, xviii. 139; discussion, 
xviii. 130; xix. 2. 

Advantages of centrifugal-action ma- 
chines for the ventilation of mines, 
hj William Cochrane, xxvi. 161; 
discussion, xxvi. 177; xxvii. 100. 

Cooke ventilating machine, by William 
Cockbum, xxvi. 151; discussion, 
xxvii. 100. 

Report of the committee on mechani- 
cal ventilators, appointed 1878, xxx. 
273 ; discussion, xxxii. 26, 116. 

Cooke ventilating apparatus, by John 
Cooke, xix. 17; discussion, xix. 
20. 

Ser centrifugal fan, by — Fran9ois, 
xxxvi. abs. 1. 

Experiments with the covered ventila- 
tor of T. Guibal, at the colliery of 
Crachet-Picquery, Frameries, by — 
Franeau and — Gille, translated by 
A. L. Steavenson, xvi. 11; discus- 
sion, xvi. 6, 42, 50. 

Underground ventilating fan in West- 
phalia, by L. Graff, xxxvii. abs. 
44. 

Comparison of the Guibal and Lemi- 
elle systems of mechanical ventila- 
tors, by T. Guibal, communicated 
by Wm. Cochrane, xvi. 57; discus- 
sion, xvi. 30, 50; xvii. 80. 

New theory of centrifugal fans, by J. 
Henrotte, xxxvii. abs. 51. 



Capell ventilating fan, by — Herbst, 
xxxviii. abs. 9. 

Experiments on a centrifugal-bltrwer 
delivering air into the atmosphere at 
large, by — Isherwood, xxxviii. abs. 
48. 

Guibal fan with conical inlet, by A. 
Kas, xxxviii. abs. 63. 

Application of artificial ventilation in 
tie Mont Cenis tunnel, by F. de 
Kossuth, xxxii. abs. 39. 

Lemielle system of ventilation of 
mines, by Fran9ois Laurent, vi. 129; 
discussion, vi. 21, 127. 

Lloyd ventilating fan, by S. Mac- 
Carthy, xix. 5; discussion, xix. 6. 

Portable Ser ventilating fan, by — 
Mathet, xxxvii. abs. 32. 

Comberedonde ventilator, by P. Mire, 
xxxii. abs. 54. 

Experiments on Guibal and Waddle 
ventilators at Pelton colliery, hj D. 
P. Morison, xviii. 99; discussion, 
xviii. 100; xix. 2. 

Economical advantages of mechanical 
ventilation, by B. P. Morison, xix. 
223; discussion, xix. 233. 

Compression ventilation of a mine by 
means of a Guibal fan placed under- 
ground, by B. Otto, xxxiv. abs. 
49. 

Experiments on a new ventilating fan, 
by L. Ser, xxxiii. abs. 67. 

Experiments with the Lemielle venti- 
lator at Page-bank colliery, by A. 
h. Steavenson, xviii. 63; discussion, 
xviii. 57, 99, 130; xix. 2. 

Bemarks on mechanical ventilation, by 
A. L. Steavenson, xviii. 133 ; discus- 
sion, xviii. 130; xix. 2. 

Alexandre fan, by Louis Thibaut, 
xxxvi. abs. 46. 

Observations on the furnace and fan, 
and mine ventilation, by G. M. Wil- 
liams, xxxviii. abs. 22. 

d . — A ppliances . 

Ventilating instruments, by L. Aguil- 
lon, XXXI. abs. 7. 

Wollaston water-gauge, by J. J. Atkin- 
son, iii. 168, 

Various modes of ascertaining the 
velocities of currents of air in mines 
in order to determine the quantities 
circulating in a given time, hj John 
J. Atkinson ana John Baglish, x. 
207; discussion, x. 241, 249. 

Certain improvements in the construc- 
tion of the water-gauge, by John 
Daglish, XV. 103; discussion, xv. 
104. 

Application of the water-gauge for 
ascertaining the pressure of the ven- 
tilating column m mines, by John 
Daglish, xvii. 27; discussion, xvii. 
29, 41. 



Digitized by 



Google 



YOLUlfES I. TO XXXVin. 



281 



Dubois mouchard or registering water- 
gauge, by L. Desailly, zxxv. abs. 69. 

Volume-regulator for centrifugal fans, 
by L. Desailly, xxxv. abs. 72. 

Telephonic ventilation tell-tale, by 
Henry Hall, zxvii. 121; discussion, 
xxviii. 67. 

Velocity with which a gas passes from 
one pressure to a lower pressure, by 
G. A. Him, xxxvi. abs. 26. 

Buxton ventilation register and de- 
tector, by W. F. Howard, x. 133. 

Automatic swing door, by James A. 
l-onffridge, i. 235. 

Recording water-^auge, by A. Friere 
Marreco, xxviii. 71; discussion, 
xxviii. 72. 

Time recorder, by P. S. Reid, i. 251. 

X^iekinson anemometer, by P. S. Eeid, 
ii. 82; discussion, ii. 82. 

14. Mine Gases and Testing 
Appliances. 

o. — Mine Gctses, 
Variations of the volume of fire-damp 

fiven off by a working district, 
non., xxxvii. abs. 77. 

Ventilation and gases of coal-mines, 
and the working of pillars, by Wm. 
Barkus, sen., i. 239; discussion, i. 
233. 

Sudden outbursts of fire-damp and car- 
bonic acid gas at Combelle colliery, 
by — Bresson, xxxvii. abs. 72. 

Outbursts of gas in metalliferous 
mines, by Bennett H. Brough, 
xxxviii. 59; discussion, xxxviii. 70. 

Observation of earth-shakes or trem- 
ors, in order to foretell the issue 
of sudden outbursts of fire-damp, by 
M. Walton Brown, xxxiii. 179; dis- 
cnssion; xxxiii. 183 ; xxxiv. 168. 

Account of experiments iu France 
upon the possible connection be- 
tween movements of the earth's 
crust and the issues of gases in 
mines, by M. Walton Brown, xxxvi. 
43; discussion, xxxvi. 45, 86, 120. 

Beport of the committee appointed to 
inquire into the observations of 
earth-tremors with the view of 
determining' their connection, if 
any, with the issue of gas in mines, 
b^ M. Walton Brown, xxxvii. 56; 
discussion, xxxvii. 64. j 

Outburst of carbonic acid gas at 
Rochebelle colliery, Gard, France, 
by — de Castelnau, xxxii. abs. 28. | 

Experimental and theoretical essays on j 
tne combustion of explosive mixtures 
of gases, by H. Le Chatelier and E. 
Mallard, xxxiii. abs. 69, 102. 

Bemarks upon the experiments of the 
Prussian Fire-damp Commission, by 
H. Le Chatelier and E. Mallard, 
xxxvi. abs. 13. 



Influence of seismic movements upon 
the evolution of gas, by — Cler- 
mont, xxxvi; abs. 43. 
Sudden outbursts of fire-damp and car- 
bonic acid gas at Combelle colliery, 
' by — Clermont, xxxviii. abs. 72. 
' Outburst or sudden issue of fire-damp 
at Strafford Main colliery, Bamsley, 
Yorkshire, October 1st, 1867, by 
Philip Cooper, xvii. 43; discussion, 
xvii. 42, 55, 106. 
Further observations on sudden issues 
of fire-damp, by Philip Cooper, xvii. 
I 81; discussion, xvii. 106. 

French Fire-damp Commission, by A. 
I Daubree, xxxi. abs. 14. 
I Earthquakes and fire-damp in mines, 

by F. A. Forel, xxxviii. abs. 18. 
, Method of abstracting explosive gas 
I from the goaves of coal-mines, and 
of assisting the drainage of gas from 
the solid coal, by George Fowler, 
xviii. 157: discussion, xviii. 151; 
xix. 84. 
Prevention of explosions of fire-damp, 
by Ha ton de la Goupillifere, xxxii. 
abs. 28. 
Inflammability of light carburetted 
hydrogen gas, by G. C. Greenwell, 
i. 256; discussion, i. 257. 
Blowers of carbonic acid gas at Boche- 
belle collieries, Gard, }?'rance, by G. 
Hauarte, xxxvii. abs. 32. 
Atmospheric pressure and the issue of 
fire-damp, bv C. Hilt, xxxvi. abs. 28. 
Utilisation of fire-damp, by C. Hilt, 

xxxvi. abs. 47. 
Bemarks on Mr. Lindsay Wood's " Ex- 
periments showing the pressure of 
gas in the solid coal," by E. Mal- 
lard, translated by M. Walton 
Brown, xxxii. 123 ; discussion, xxxii. 
311. 
Account of Dr. Ernst Von Meyer's 
recent examination of the gases oc- 
cluded by coal, by A. Freire Mar- 
reco, xxii. 25; discussion, xxii. 28, 
129, 135. 
Notes on recent examinations of coal- 
gases, by A. Freire Marreco, xxv. 
41; discussion, xxv. 43. 
Notes on the gases occluded by differ- 
ent coals, by A. Freire Marreco, 
zxvi. 35; discussion, xzvi. 37. 
Experiments upon the ignition of coal- 
gas and fire-damp by sparks, by 
Johann Mayer, xxxvi. abs. 41. 
Dislocations in the thill, with the pre- 
sence, amount, and tension of gas 
in the Silkstone seam of Strafford 
Main colliery, by Bobert Miller, xxv. 
23; discussion, xxv. 104. 
Prussian Commission on explosions in 

mines. Official, xxxi. abs. 13. 
Prussian Fire - damp Commission, 
Official, xxxii. abs. 64. 
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Experiments of the Prussian Fire- 
damp Commission on explosions of 
coal-dust and gas. Official, xxxvii. 
abs. 80. 

Practice with gas at blowers, by P. S. 
Reid, iii. 333 ; discussion, iii. 229, 
236. 

Experiments upon the ignition of coal- 

fas and fire-damp by sparks, by 
alius von Springer, xxxvi. abs. 42. 

Experiments upon tne effects of atmos- 
pheric pressure upon the production 
of fire-damp in coal-mines, by Prof. 
Edward Suess, xxxv. abs. 34. 

Proofs of the subsistence of the tire- 
damp of coal-mines in a state of 
high tension in situ, and practical 
conclusions to be deduced from thiis 
circumstance, by T. John Taylor, i. 
275; discussion, ii. 12. 

Experiments showing the pressure of 
gas in solid coal, by Linasay Wood, 
XXX. 163; discussion, xxx. 257; xxxii. 
311. 

h. — Testing Appliances. 

Shaw gas-testing apparatus. Anon., 
xxxvii. abs. 72. 

New method of indicating the pre- 
sence and amount of fire-damp and 
of choke-damp in coal and in iron- 
mines, by George Frederick Ansell, 
XV. 165; discussion, xv. 163; xvi. 2. 

Apparatus for detecting the presence 
of noxious gases, by Paul Binsfeld 
and Gustav D. Orville, xxxviii. abs. 
68. 

Pieler spirit-lamp as a fire-damp in- 
dicator, by M. Walton Brown, 
xxxviii. 177 ; discussion, xxxviii. 182. 

Pieler lamp and modes of indicating 
the presence of small quantities of 
fire-damp in mines, by T. W. Bun- 
ning, xxxiv. 285. 

Coquillion apparatus for analysing fire- 
damp, by — Castel, xxxii. abs. 6. 

Coquillion grisoumetre exhibited, 
xxvii. 97. 

Fire-damp detector, by Prof. — 
Fori 68, xzLx, 171; discussion, xxix. 
173. 

Fire-damp indicator, by Sir William 
Thomas Lewis and A. H. Maurice, 
xxxvi. 73; discussion, xxxvi. 76. 

Method of detecting very small quan- 
tities of inflammable gas and of es- 
timating the proportion present, by 
E. H. Liveing, xxvii. 287; discus- 
sion, xxvii. 289. 

Further remarks on the detection and 
measurement of small quantities of 
inflammable pas, by E. H. Liveing, 
xxviii. 167; discussion, xxix. 175. 

Employment of the Pieler lamp for 
the detection of fire-damp, by Joh. 
Mayer, xxxvii. abs. 45. 



Test for carbonic oxide, by Camille 

Holland, xxxviii. abs. 55. 
Improved method of detecting small 

Suantities of inflammable gas, b^ A. 
I. Steavenson, xxvi. 133 ; fiscussion, 
xxvi. 136; xxvii. 65. 

15. Coal-dust. 

Explosion in a g^ain warehouse at 
Hamelin, by C. Arndt, xxxvii. abs. 22. 

Experiments on the ignition of coai- 
dust, by P. Phillips Bedson, xxxvii. 
205; discussion, xxxvii. 213. 

Contribution to our knowledge of coal- 
dust, hj P. Phillips Bedson, xxjcvii. 
245; discussion, xxxvii. 256. 

Explosion of an air-receiver at Ryhope 
colliery, report of committee, xxxii. 
179. 

Beport of the committee appointed to 
enquire into the explosion of an air- 
receiver at Eyhope colliery, by M. 
Walton Brown, xxxvii. 197; discus- 
sion, xxxvii. 213; xxxviii. 7. 

Remarks upon the experiments of the 
Prussian Fire-damp Commission, by 
H. Le Chatelier and E. Mallard, 
xxxvi. abs. 13. 

Notes on coal-dust explosions, by Xiouis 
Dombre, xxix. 17; discussion, xxix. 
20. 

Explosions in lampblack furnaces, by 
Prof. — Engler, xxxvi. abs. 13. 

Account of the experiments made at 
the Konig colliery, at Neunkirchen, 
Saarbriicken, particularly those on 
the consequences which arise when 
coal-dust and gas come in contact 
with shots; and other matters in- 
timately connected with these ex- 
periments, by C. Hilt and — Mar- 
graf, translated by T. Wood Bun- 
ning, xxxiv. 199; discussion, xxxiv. 
245, 299. 

Coal-dust as an element of danger in 
mining, by Rev. H. C. Hovey, xxxi. 
abs. 7. 

Further results of experiments with 
coal-dust at NeunkLrchen, by — 
Margraf, translated by T. W. Ban- 
ning, xxxiv. 297; discussion, xxxiT. 
299. 

Account of some recent experiments 
with coal-dust, by A. Freire Marreco 
and D. P. Morison, xxviii. 85; dis- 
cussion, xxviii. 101, 156. 

Prussian Commission on explosions in 
mines. Official, xxxi. abs. 13. 

Prussian Fire - damp Commission, 
Official, xxxii. abs. 64. 

Experiments of the Prussian Fire- 
damp Commission on explosions of 
coal-dust and gas, Official, xxxvii. 
abs. 80. 

Dust-explosions in mines, by L. 
Parent, xxxiv. abs. 78. 
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Means of modifying the hygroxnetric 
condition of the air of coal-mines us 
a preventive against dust explosions, 
by L. Parent, xxxv. abs. 46. 

fbcplosion of the flouring-mills at Min- 
neapolis, Minnesota, U.S.A., May 
2na, 1878, and the causes of the 
same, by S. S. Peckham, xzviii. 159. 

Archer-and-Bobson sprayer for laying 
dust in mines, hj T. O. Robson, 
xxzvi. 99; discussion, xzxvi. 100. 

Hellhoffito and coal-dust, by Rudolph 
Schneider, xxxvii. abs. 50. 

Use of salt for laying dust in minas, 
by Robert Stevenson, xxxi. 145 ; dis- 
cussion, xxxi. 147. 

16. Explosions, Rescue, etc. 

Respiratory apparatus for use in dan- 
gerous gases, prize offered by Bel- 
gian Government, ii. 2; discussion, 
u. 5. 

Explosions and gases, discussion, v. 9. 

Setuiam and Penygraie explosions, by 
L. Aguillon, xxxii. abs. 6. 

Denayrouze apparatus for exploring m 
the presence of dangerous gases, by 
— Apple^arth, xxiv. 129. 

Explosion m a grain warehouse at 
ELamelin,by C. Amdt, xxxvii. abs. 22. 

Velocity of propagation of explosions, 
by — Bertholet and — Vieille, x±xi. 
abs. 8; xxxii. abs. 12. 

Fleuss apparatus for breathing in 
noxious gases, by T. W. Running, 
zxxi. 197; discussion, xxxi. 202. 

Prevention of explosions in mines 
caused by the use of powder, by 
Oscar Bustin, xxxi. abs. 7. 

Remarks upon the experiments of the 
Prussian Fire-damp Commission, by 
H. Le Chatelier and E. Mallard, 
xxxvi. abs. 13. 

Analysis of official reports on fire- 
damp explosions in France, 1881, by 
G. Chesneau, xxxiii. abs. 68. 

Water-gaup^e, barometer and other 
observations taken at Seaham col- 
liery during the time the Maudlin 
seam was sealed up, by V. W. Cor- 
bett, xxxii. 225; die " 
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French Fire-damp Commission, by A. 

Daubree, xxxi. abs. 14. 
Notes on coal-dusv explosions, by 

Louis Dombre, xxix. 17; discussion, 

xxix. 20. 
Oaks colliery explosion on December 

12th, 1866, and on the subsequent 

explosions, by T. W. Embleton, xxv. 

29; discussion, xxv. 142. 
Explosions in lampblack furnaces, by 

Prof. — Engler, xxxvi. abs. 13. 
Prevention of explosions of fire-damp, 

by Baton de la Goupillifere, xxxii. 

abs. 28. 



List of colliery explosions in the coun- 
ties of Durham and Northumber- 
land, by Wm. Green, jun., xv. 271. 

Penetrating dangerous gases, by T. Y. 
Hall, ii. 85 ; discussion, ii. 82, 97. 

Prussian fire-damp explosions, 1861 to 
1881, by A. Hasslacher, xxxii. abs. 
75. 

Accidents from fire-damp in Prussia, 
1861 to 1881, by A. Hasslacher, 
xxxiii. abs. 40. 

Explosions in Prussian mines, 1861 to 
1881, by A. Hasslacher, xxxiii. abs. 
74. 

Resume of fire-damp accidents in 
Loire, France, by Charles Lallemand 
and Jules Petitdidier, xxxiii. abs. 67. 

Particulars of an explosion and stand- 
ing fire at Newbottle colliery, by 
William Lishman, xv. 99; discus- 
sion, XV. 144. 

Choke-damp and the means of counter- 
acting its effects, by James A. Long- 
ridge, ii. 35; discussion, ii. 97. 

Abstract of an analysis, by Dr. Chance, 
of fire-damp explosions in the 
anthracite coal-mines of Pennsyl- 
vania, U.S.A., 1870 to 1880, by J. H. 
Merivale, xxxi. 87; discussion, xxxi. 
90. 

Prussian Commission on explosions in 
mines. Official, xxxi. abs. 13. 

Prussian Fire - damp Commission, 
Official, xxxii. abs. 64. 

Explosions of fire-damp in France, 1817 
to 1884, Official, xxxvii. abs. 26. 

Experiments of the Prussian Fire- 
damp Commission on explosions of 
coal-dust and gas. Official, xxxvii. 
abs. 80. 

Dust-explosions in mines, by L. 
Parent, xxxiv. abs. 78. 

Respiration in confined chambers, by 
Dr. — Payerne, ii. 99. 

Explosion of the flouring-miUs at 
Minneapolis, Minnesota, U.S.A., 
May 2nd, 1878, and the causes of the 
same, by S. S. Peckham, xxviii. 159. 

Explosion of coal-dust by dynamite, 
by — Soubeiran, xxxv. abs. 54. 

Coal-dust explosion at Kreuzc^raben 
colliery, by J. Sprenger, xxxvii. abs. 
79. 

Burradon colliery explosion, by T. J. 
Taylor, viii. 161 ; discussion, viii. 85, 
137; ix. 55; xi. 139. 

Durham colliery explosions in the first 
months of 1882, by C. Walckenaer, 
xxxiii. abs. 38. 

Lundhill accident, and on the ventila- 
tion of coal-mines generally, by 
John Wales, vi. 204; discussion, vl. 
213. 

Explosion of fire-damp at the Lundhill 
colliery, by Nicholas Wood, v. 231; 
discussion, v. 229 ; vi. 113, 151. 
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Explosion at Hetton colliery on 
December 20th, 1860, hj Nicholas 
Wood, ix. 93 ; discussion, ix. 89, 160. 

Explosion at Monkwearmouth colliery, 
by Nicholas Wood, ix. 250; discus- 
sion, ix. 251; xi. 1. 

Explosion of fire-damp at Domaner 
mine, Hungary, by X.,xxxvii. abs. 9. 

17. MiNiE Fires and Spontaneous 
Combustion. 

Prevention of spontaneous combustion 
of coal at sea, by T. W. Bunning, 
XXV. 107; discussion, xxv. 115, 178. 

Spontaneous combustion of pyrites, by 

— De Catelin, xxxvii. abs. 71. 
Spontaneous combustion of pyrites, by 

— Drillon, xxxvi. abs. 8. 
Spontaneous combustion of pyrites, by 

J. B. Durand, xxxvi. abs. 8. 

Method adopted in working the main 
seam of coal at Moira, Leicester- 
shire, particularly with reference to 
spontaneous combustion, by George 
Fowler, x. 161 ; discussion, x. 167. 

Spontaneous combustion of pyrites, by 

— Fumat, xxxvi. abs. 8. 
Particulars of an explosion and stand- 
ing fire at Newbottle colliery, by 
William Lishman, xv. 99; discus- 
sion, XV. 144. 

Spontaneous combustion of pyrites, by 

— Perissel, xxxvi. abs. 8. 
Spontaneous combustion of brown 

coal in Germany, by J. A. Bamsay, 

xxv. 179. 
Spontaneous combustion of coal car- 
• goes, by R. Cooper Rundell, xxv. 

133. 

18. Drainage, Pumping, Dams, etc. 

Nanticoke mine disaster. Anon., xxxv. 
abs. 56. 

Internal stress in cylindrical and 
spherical dams, by W. Steadman 
Aldis, xxxii. 201; discussion, xxxii. 
213, 221. 

Constitution and action of the chaly- 
beate mine-waters of Northumber- 
land and Durham, by Wm. Arm- 
strong, jun., iv. 271; discussion, v. 
21. 

Difference between the statical and 
dynamical pressure of water-columns 
in lifting-sets, by Emerson Bain- 
bridge, xxi. 49; discussion, xxi. 58, 
91, 154. 

Pumping-engines, by Andrew Barclay, 
XX. 169; mscussion, xx. 173. 

Self-acting water-tank, by K. Barth, 
xxxvii. abs. 54. 

Construction of a dam to resist a pres- 
sure of 285 pounds per square inch, 
by Auguste Bergaud, xxxv. abs. 5. 

Pressure exerted by water in soil, by 
L. Brennecke, xxxvi. abs. 16. 



Description of patents connected with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 

Differential expansive pumping-en- 
gine, by Henry Davey, xxiii. 3 ; dis- 
cussion, xxiii. 8. 

Accident [inundation] at New Hartley 
colliery, by George Baker Forster, 
xi. 143 ; discussion, xi. ICX), 141 ; xii. 
3. 

Nova Scotian pit-waters, by Edwin 
Gilpin, xxix. 53. 

Perreaux indiarubber valve, by — 
Gordon, vi. 21. 

Pumping bv electricity, by — Graillot, 
xxxiii. abs. 82. 

Comparison in ttie wear of buckets 
graithed with leather and with gutta^ 
percha, in 1850, by Wm. Green, jun., 
xii. 39. 

Improved method of raising water 
economically from mines by the 
Bastier chain-pump, by Thomas 
Greener, xv. 147; discussion, xv. 124, 
135; xvi. 112, 132. 

Hydraulic motors in the Saxon silver- 
mines, by Gustav Hahn, xxiii. abs. 
79. 

Cornish pumping-engine at Settlinf- 
stones lead-mine, by F. W. Hau, 
xxi. 59 ; discussion, xxi. 64, 91, 154. 

Pumping-engines in use at Lyons pit, 
Newton Cap colliery, by William 
Lishman, xv. 131; discussion, xv. 
121. 

Korting water-jet elevator, by Edm. 
Makuc, xxxiii. abs. 97. 

Pump with captant piston, by J. Mare- 
schal, xxxviii. abs. 70. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Machinery adopted for pumping water 
in dip workings at the Einneil iron- 
works, at a distance from the shaft, 
by Ralph Moore, xxi. 159. 

Pump-spear connections, by H. L; 
Oeking, xxxvii. abs. 9. 

Special steam-pump, with a few facts 
relative to its use in mining and 
other operations, by Alfred Stans- 
field Bake, xvii. 87 ; discussion, xvii. 
113. 

Sinking-set fitted with new windbore 

Srotector and suction regulator, by 
[enry Richardson, xxx. 49; discus- 
sion, XXX. 52. 
Pulsometer, by Wilh. Rodler, xxxiv. 
abs. 7. 
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Boring against water in coal-mines, by 
Alexander Boss, xix. 171; discus- 
sion, xix, 175. 

Use of air-vessels in pumping-eneines 
and the means of replenishing them, 
by B. Burdon Sanderson, xxi. 115; 
discussion, xxi. 154. 

Direct - acting pumping - engine- at 
Towneley colliery, with observations 
on the consumption of fuel in Corn- 
ish and other engines, by J. B. Simp- 
son, XV. 157 ; discussion, xv. 140, 294. 

Duty of Cornish and other pumping- 
engines for draining mines, by J. B. 
Simpson, xix. 201; discussion, xix. 
219. . ,. 

Balance-pumps for self-acting mcline- 
planes, by E. Gybbon Spillsbury, 
xxxvi. abs. 6. 

Suggestions towards a less local 
system of draining coal-mines, by T. 
John Taylor, v. 135; discussion, v. 
162. 

Pumping water, by William Waller, 
I., xvi. 135; II., xxi. 123; discussion, 
xvi. 133; xvii. 22; xxi. 154. 

Method of changing clacks of a pump, 
by Thomas Webster, i. 216. 

19. Dbbssing Minbbals, Crushing 
AND Washing. 

Klonne revolving screens. Anon., 
xxxiii. abs. 93. 

Separation of coal-dust from small coal 
by an air-blast. Anon., xxxvii. abs. 
45. 

Mechanical slate - picker. Anon., 
xxxviii. abs. 20. 

Ore-sorting, by F. L. Bartlett, xxxvii. 
abs. 64. 

Apparatus for cleaning coal by means 
of an air-blast, by — Basiaux and 
— Leonard, xxxi. abs. 11. 

Weight per cubic foot of anthracite 
coal broken to market sizes, by J. 
W. Bowden, xxxviii. abs. 67. 

Cheap mining and milling at the 
Spanish mine, California, U.S.A., 
by F. W. Bradley, xxxvii. abs. 75. 

Thompson centrifugal pulverizer: in- 
cluding an account of its compara- 
tive advantages for crushing and 
pulverizing mineral-ores, coal and 
other substances, by Thomas E. 
Candler, xxxiii. 107; discussion, 
xxxiii. 235. 

Method of cleaning coal at Lens, No. 
5 pit, by E. Reumaux, translated by 



John Daglish, xxvi. 139; discussion, 
xxvi. 140. 

Coal-washing apparatus in use at the 
Ince Half Coal and Cannel Com- 
pany's collieries, at Ince, near 
Wigan, by G. Gilroy, xv. 61; dis- 
cussion, XV. 63, 127, 143. 

Dressine ore with air-jigs, by John 
Heard, jun., xxxvi. abs. 20. 

Coal-cleaning apparatus at the Bhein- 
preussen colliery near Homberg, 
Bhine, by H. Hochstrate, xxxii. abs. 
44. 

Felspar coal-washers, by — Landrivon, 
xxxiv. abs. 58. 

Lemiere coal-washer, by — Lemiere, 
xxxvii. abs. 70. 

Dressing ore-rolls in position, by — 
Luttermann, xxxviii. abs. 12. 

Coal-minin?, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Hicks improved method of screening 
and loading coals, by Robert Miller, 
xxi. 295. 

Schmitt revolving spiral screen, by D. 
P. Morison, xxviii. 183; discussion, 
xxviii. 188, 208. 

Ore-dressing with air-blast, by E. W. 
Neubert, xxxvi. abs. 22. 

Thirion classifier, by Boman Oriol, 
xxxii. abs. 51. 

Treatment of ores, by Charles Parkin, 
XXX. 135. 

Apparatus for saving the breakage of 
coals when falling from colliery 
screens into wagons, by A. M. 
Potter, XXV. 261; discussion, xxv.262. 

Luhrig method of coal-washing, by E. 
P. Bathbone, xxix. 159; discussion, 
xxix. 170. 

Dry, or wind, method of cleaning coal, 
by E. P. Bathbone, xxxi. 245. 

Vapart pulverizer, by Juan Falco y 
Sancho, xxxii. abs. 50. 

Spiral-sieve coal screenis, hj Adolph 
Schmitt-Manderbach, xxxvii. abs. 18. 

Method of overturning wagons, by — 
Servier, xxxvii. abs. 72. 

Sottiaux coal-crusher-cleaner, by A. 
Sottiaux, XXXV. abs. 68; xxxvi. abs. 
45. 

Gold-milling in Transylvania, by E. 

Thilo, xxxviii. abs. 10. 
Settlinp^-ponds used in ore and coal 
washing, by B. Wabner, xxxviii. abs. 
12. 



Vra.— QUARRYING TECHNOLOGY. 



Saunders bar - channeler. Anon., 

xxxviii. abs. 20. 
Fourstones quarries and lime-works, 

by W. Benson, xxvii. 15. 



Slate-mining at Angers, Maine et 
Loire, France, by R. Nasse, xxxii. 
abs. 45. 

Endless-saw machinery for cutting 
stone, by G. L. Pesce, xxxv. abs. 21. 
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Injuriaus action on iron in upcast- 
shafts, by John Daglish, viii. 179. 

Economy of fuel in iron manufacture, 
by Prof. — Kupelwieser, xxziii. abs. 
55. 

Strength of wrought-iron in compres- 
sion, by Wigham Richardson, I. 
xxix. 179; discusaion, xxdx. 185; 
XXX. 89; xxxii. 180; II. xxxiii. 63. 

Thomas-Gilchrist process of dephos- 
phorizing iron and steel, by — 
Kocour, xxxii. abs. 10. 

2. Metallubgical Wobks. 

Denain iron and steel works, Paris, 
Nord, xxvii. 257. 

Iron-works of Trubia, Spain, Anon., 
xxxiii. abs. 48. 

Manufacture of iron in connection 
with the Northumberland and Dur- 
ham coal-field, by I. Lowthian Bell, 
xiii. 109; discussion, xiv. 9, 27. 

Coal-mines and iron-works of Besseges, 
Alais, Gard, France, by Matthias 
Dunn, V. 27. 

Iron-mines and iron manufacture of 
Nova Scotia, by Edward Hedley, 
xiv. 15; discussion, xiv. 69, 91. 

Manufacture of iron and steel in Italy, 
by Cryriaque Helson, xxxviii. abs. 24. 

Iron-mines of Bilbao, Spain, by 
Alexandre Pourcel, xxxvi. abs. 48. 

3. Combustion, Fuels, Heating, etc. 

a. — General. 

h. — Briquette-fuel Manufacture. 

Birtlev fuel-works, xxxvi. 207. 

Manufacture of patent fuel, by Beatrix 
et Cie, xxxiv. abs. 30. 

Somain fuel- works: Camille and Albert 
Dehaynin and Company, Nord, 
France,, xxvii. 256. 

Description of a new briquette manu- 
factory at the Caroline colliery, 
Westphalia, by M. Wahlberg, xxxii. 
abs. 63. 

Experiments on the compression of 
fossil fuels, by R. Zeiller, xxxiv. abs. 
46. 

c. — Coke-ovens. 

Aniche, Gayant coke-ovens, Nord, 

France, xxvii. 264. 
Browney colliery, xxviii. 105; xxxvi. 

216. 
Description of coke-ovens as erected at 

Almond iron-works, Falkirk, N.B., 

by Henry Aitken, xxiv. 97. 
Extraction of oil and ammoniacal 

liquors in coking coal in ovens, by 

Henry Aitken, xxix. 81; discussion, 

xxix. 84, 192. 



Coppee coke-ovens, and the extent to 
which their waste-gases can be utfl- 
ized, by Emerson Bainbridge, xxii. 
81; discussion, xxii. 103, 152. 

1 Semet coke-oven, by Ch. Demanet, 
xxxiii. abs. 66. 
Comparison in weight between coke 
made from washed and unwashed 

I coals, as ascertained from the load- 
ing of 10 large wagons of each 

} description, at Framwellgate col- 

! liery. May 9th, 1857, by Wm. Green, 

I jun., xii. 38. 
Increased economy in the manufacture 

I of coke by mechanical means, by 
William Harle, xxvii. 127. 

; Bauer coke-ovens, by Dr. B. Kosmann, 

' xxxvii. abs. 21. 
Coal-mininff, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 

. sion, xiii. 42. 

1 Improvements in coke-ovens, by Dr. 

C. Otto and Company, xxxiv. abs. U. 

Manufacture of coke in Westphalia, 

by F. Simmersbach, xxxviii. abs. 4. 

, Manufacture of coke in the Newcastle 

I and Durham districts, by A. L. 

I Steavenson, viii. 109 ; discussion, ix. 
3,48. 
Supplementary paper on the manufac- 
ture of coke in the Newcastle and 
Durham districts, bv A. L. Steaven- 
son, ix. 35; discussion, ix. 48. 
Experience afforded in the manufac- 
ture of coke during the last twelve 
years, by A. L. Steavenson, xxii. 3; 
discussion, xxii. 19, 152. 
Manufacture of coke m the United 
States of North America, by J. D. 
Weeks, xxxv. abs. 37. 

d.— Fuels. 

Comparative values of German coalfl. 
Anon., xxxvii. absi 46. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Heat of combustion of coal, by — 
Meunier-DoUfus and — Scheurer- 
Kestner, xxxvi. abs. 26. 

Heating-power of French coals, by — 
Scheurer-Kestner, xxxvii. abs. 87. 

c. — (Ms-producers, etc. 
Improved gas-generator, by Fritz Liir- 

mann, xxxiii. abs. 87. 
Water-^as, by Hofrath von Tunner, 

xxxiii. abs. 55. 

f, — FurnaceSy etc. 
Heating by blast-furnace gases, by 
Prof. — Ehrenwerth, xxxiv. abs. 12. 
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utilization of blast-furnace gases : coal 
bein^ used as fuel, by William 
Feme, xz. 163; discussion, zx. 167. 

g. — Refractory Maierials, 

Minera firestone, by Dr. David Page, 
xxiv. 154; discussion, xxiv. 154. 

h, — Calorimetry and Pyrometry, 

Thompson calorimeter, by — Scheurer- 
Kestner, xxxvii. abs. 86. 

i, — Blowing-engines, 

h, — Heating and Measurement of 
Blast. 

Air-heaters for blast-furnaces, by 
Fritz-Liirmann, xxxiii. abs. 89. 

4. Ibon Smelting. 

a. — General. 

Coal-mines and iron-works of Besseges, 

Alais, Gard, France, by Matthias 

Dunn, V. 27. 
Two new iron-smelting processes, by 

Prof. Josef V. Ehrenwerth, xxxiii. 

abs. 72. 
Economy of fuel in iron manufacture, 

by Prof. — Kupelwieser, xxxiii. abs. 

55. 
Thomas-Gilchrist process of dephos- 
phorizing iron and steel, by — 

Kocour, xxxii. abs. 10. 
Basic-slag as manure, by — Sejournet, 

xxxvii. abs. 31. 
Modification of the Bessemer process, 

by Hoffrath von Tunner, xxxiii. 

abs. 76. 
Charcoal blast-furnaces, by P. Tunner, 

xxidii. abs. 95. 

h. — Production of Pig-iron. 

Manufacture of iron in connection 
with the Northumberland and Dur- 
ham coal-field, by I. Lowthian Bell, 
xiii. 109; discussion, xiv. 9, 27. 

Iron-mines and iron manufacture of 
Nova Scotia, by Edward Hedley, 
xiv. 15; discussion, xiv. 69, 91. 

c. — Foundry Pra^ice and Pattern 
Making. 

d. — Production of Wr ought-iron. 

e. — Production of Steel. 

Henderson steel. Anon., xxxvii. abs. 

65. 
Notes on the Siemens-Martin process, 

by Julius Prochaska, xxxiv. abs. 10. 

f. — WrouglU-iron Products. 

Simonds universal metal - rolling 
machine. Anon., xxxviii. abs. 48. 



Spirally - welded tubing, by J. C. 
Bayles, xxxvii. abs. S. 

g.^-Steel Products. 

5. Copper Smelting and Extraction. 

Cost of copper-lixiviation in Balan. by 

Rudolf Flechner, xxxiv. abs. 4. 
Extraction of copper from pyrites, by 

Josef Perino, xxxviii. abs. 32. 
Marchese process for the extraction of 

copper, by — Le Verrier, xxxvii. abs. 

70. 

6. Lead Smelting and Extraction. 

Freudenberg smoke-condenser for lead 

and silver smelting- works. Anon., 

xxxii. abs. 58. 
Lead-smelting in Peru, Anon., xxxviii. 

abs. 11. 
Lead-works of Puertollano, by Jose 

Genaro Yillanova, xxxiii. abs. 46. 

7. Gold Extraction. 

Extraction of gold by calcium chloride. 

Anon., xxxvii. abs. 60. 
Cheap mininpf and milling at the 

Spanish mine, California, U.S.A., 

by F. W. Bradley, xxxvii. abs. 75. 
Gold-milling in Transylvania, by E. 

Thiio, xxxviii. abs. 10. 

8. Silver Smelting and Extraction. 

Freudenberg smoke-condenser for lead 
and silver-smelting works. Anon., 
xxxii. abs. 58. 

Silver amalgamation, by Prof. V. Cur- 
ter, xxxiii. abs. 59. 

9. Zinc Smelting and Extraction. 

Production of zinc, by Eegierungsrath 
Ernst, iLxxiii. abs. 59. 

10. Tin Smelting and Extraction. 

Tin-mining in Perak, Peninsula of 
Malacca-, by J. de Morgan, xxxvi. 
abs. 3. 

11. Production op other Metals, etc 
Iridium industry, by W. L. Dudley, 

xxxiv. abs. 29. 
Mines and works of Almaden, Spain, 

by G. Gandolfi, xxxviii. abs. 53. 
Extraction of cobalt and nickel from 
manganiferous minerals, by F. 
Gautier, xxxv. abs. 39. 
Distilling apparatus in use at the 
quicksilver-mine at Almaden, by 
Juan Sanchez y Massia, xxxii. abs. 
50. 

12. Electro-metallurgy. 

13. Alloys. 

14. Casting Metals. 

15. Coinage. 
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Salt in the Soudan, by W. Eellner, 
zxxiv. aba. 51. 

Bock-salt in the new red sandstone at 
Middlesbrough (including descrip- 
tion of MiU«her-and-Pla&/ boring- 



machine), by John Marley, xiii. 17 ; 
discussion, xiii. 92, 106. 
Salt of soutliem Russia, by K. M. 
Paul, xxxiv. abs. 61. 



XL— CHEMIGAL INDUSTRIES. 



Luminous paint, exhibited, xxx. 24. 

Extraction of oil and ammoniacal 
liquors in coking coal in ovens, by 
Henry Aitken, xxix. 81 ; discussion, 
xxix. 84, 192. 

Mineral oil as a lubricant for machi- 
nery, by J. J. Coleman, xxi. 291; 



discussion, xxi. 294. 
Mineral-oil works, by David Coviran, 

XX. 177; discussion, xx. 183. 
Naphtha and its products, by Georges 

de Cuyper, xxxiii. abs. 33. 
Different kinds of petroleum, by A. 

Fauck, xxxiii. abs. 96. 



XII.— CERAMIC AND GLASS INDUSTRIES. 



Xm.— BUILDINa CONSTRUCTION AND MATERIALS. 



Fourstones quarries and lime-works, 

by W. Benson, xxvii. 15. 
Manufacture of cement from the slag 

of blastfurnaces, by E. Chabrand, 

XXXV. abs. 20. 
Accidents to structures built with 

maenesian cements, by — Debray 

and Leon Durand-Claye, xxxvi. abs. 

23. 
Hardening stone, by — Faure and L. 

Kessler, xxxiii. abs. 45. 
Testinfif of iron and steel, by Eduard 

Goedicke, xxxiv. abs. 13. 
Making bricks of coal-ashes, by A. 

Gouvy, xxxiv. abs. 71. 
Results of an experiment made at 

Framwellgate colliery to ascertain 



the comparative preserving power of 
coal-tar and quicklime upon under- 
ground timber, as compared with 
each other, and with non-prepared 
timber, by Wm. Green, jun., xii. 37. 

Permeability of cements and mortars, 
by L. M. Haupt, xxxviii. abs. 21. 

Magnetic bricks, by Dr. — Kobald> 
xxxiii. abs. 54. 

Artificial stones, by Dr. David Page, 
xxiii. 158; discussion, xxiii. 159. 

Selenitic plaster, by Dr. David Page, 
xxiv. 152; discussion, xxiv. 153. 

Strength of wrought-iron in compres- 
sion, by Wi^ham Richardson, I. 
xxix. 179; discussion, xxix. 186; 
XXX. 89; xxxii. 180; II. xxxiii. 63. 



XIV. -MACHINERY. 



1. Genbbal. 



Transmission of power by electricity 
and other modes, by Ch. Arendt, 
xxxiii. abs. 103. 

Mineral oil as a lubricant for machin- 
ery, by J. J. Coleman, xxi. 291 ; dis- 
cussion, xxi. 294. 

Historical resume of the Channel Tun- 
nel and of the transport of power, 
by Daniel CoUadon, xxxiii. abs. 47. 

2. Engineebing Works. 

Engine-works of — de Quillacq, Anzin, 
Nord, xxvii. 270. 

Cail & Company's engine-works, 
Denain, Nord, xxvii. 272. 

Black, Hawthorn & Company, Gates- 
head, xxix. 77. 



3. BOILEBS AND FiTTINOS. 

a. — General. 

Ventilation of underground boilers, 
by Wm. Armstronp^ and John Da^- 
lish,xii. 79; discussion, xii. 78; xiii. 3. 

Boiler accidents and their prevention, 
by D. P. Morison, I. efficient in- 
spection, xxviii. 247; II. efficient 
inspection, xxix. 23; discussion, 
xxix. 48; III.^ setting of boilers 
and boiler-flues, xxix. 87; discus- 
sion, xxix. 99; IV. construction of 
boilers, xxx. 71; discussion, xxx. 81. 
266. 

Steam-boilers, by William Waller, 
I.xviii. 121; II. xx. 49; III. xx. 
117; discussion, xviii. 107; xix. 9- 
XX. 61, 115, 119. 
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b. — Boilers, tic, 
Barrison cast-iron [tubular] steam 

boiler, by William Cochrane, xri. 

35; discussion, zvi. 30, 43. 
New form of marine boiler, by John 

Shaw, zxvi. 93; discussion, zxvi. 98; 

xxvii. 9. 
Corrugated boiler-flues, by Prof. B. B. 

Werner, zzxiv. abs. 7. 

c. — Coverings for Boilers and 
Steam-pipes, 

Comparative efficiency of non-conduct- 
ing coverings for boilers and steam- 
vipes, by W. J. Bird, I. xxxi. 77; 
II. xxxii. 35; discussion, zxxi. 83; 
xxxii. 175. 

Magnesium carbonate as a non-con- 
ductor of heat, by E. Luttgen, 
xxxvii. abs. 42. 

d. — Explosions, 

Boilers explosion at Friedenshiitte, 
Anon., xxxviiL abs. 25. 

Steam-boiler explosions, with reference 
particularly to the Seaton Bum col- 
liery steam-boiler explosion, by 
Stephen C. Crone, xi. 27; discus- 
sion, viii. 86; xi. 207, 213. 

Causes of certain steam-boiler explo- 
sions, by Thomas Doubleday, xv. 5; 
discussion, xv. 43. 

Boiler explosions, by Matthias Dunn, 
iv. 39 ; discussion, iv. 113. 

Explosion of a saw-mill boiler, by — 
de Grossouvre, xxxiii. abs. 70. 

Explosions of boilers and other ves- 
sels, by E. B. Marten, xxxii. 191; 
discussion, xxxii. 200, 216. 

Boiler explosions in France, 1881, 
Official, xxxiii. abs. 3. 

Accidents occurring to steam appara- 
tus in France, 1882, Official, xxxiii. 
abs. 98. 

Report of the committee on super- | 
heated water, France, Official, xxxiii. 
abs. 104. 

Explosion of a vertical boiler at Mar- 
naval iron-works, by — Trautmann, 
xxxiii. abs. 71. 

e. — Furnaces, 

O 'Began furnace for consumption of I 
smoke, discussion, xi. 212. | 

Becent systems of boiler-firing for the 
prevention of smoke, by C. Bach, 
xxxiii. abs. 7. 

Special grate for usine poor fuels, by 
Georges Alexis Godillot, xxxvii. abs. 
68. 

Mechanical stoking of steam-boilers, 
by James Nelson, xviii. 51; discus- 
sion, xviii. 41, 86, 107. 

Firing of steam-boilers economically 
considered, by J. A. Bamsay, xix. 
63; discussion, xix. 68. 



Mechanical stoking for colliery boilers, 
by Alexander l£o8s, xxvii. 205; dis- 
cussion, xxvii. 209. 

Combustion of coal-ras to produce 
heat, by John Wallace, xziii. 47; 
discussion, xziii. 60, 112. 

f, — Strength of Materials, 

Bemarks on rivetting, by William 
Boyd, xviii. 9 ; discussion, zviii. 3,82. 

Ezperiments on rivetting with drilled 
and punched holes, and hand and 
power rivetting, committee appoin- 
ted, zz. 217; report, zzi. 67. 

g, — Testing Fuel, 

Use of mineral oils for fuel. Anon., 

zzzvi. abs. 46. 
Economical working of steam-boilers 

at collieries, by William Armstrong, 

S* n., and W. J. Bird, Trans. Inst. 
.E., i. 309; discussion, zxxviii. 223. 

Experiments on board the "Wear- 
dale," by T. W. Bunning, zviii. 105; 
discussion, zviii. 107. 

Ezperiments at Keyham on the use of 
mixed Hartley and Welsh coals in 
marine boilers, I. report by Theo. 
Wood Bunning and Thomas Bich- 
ardson, xiv. 47; II. report by Theo. 
Wood Bunning and Thomas Bich- 
ardson, xiv. 58; discussion, xv. 43. 

Beport of committee appointed to in- 
vestigate the smoke question, Octo- 
ber 24th, 1868, xviii. 37. 

Relative heating and economic values 
of round and small coals, by John 
Daglish, iv. 283; discussion, v. 10. 

Petroleum as fuel, by J. D'Allest, 
XXXV. abs. 22. 

Utilization of fire-damp, by C. Hilt, 
xxxvi. abs. 47. 

Direct - acting pumping - engine at 
Towneley colliery, with observations 
on the consumption of fuel in Corn- 
ish and other engines, by J. B. 
Simpson, xv. 157; discussion, xv. 
140, 294. 

Evaporative performance of stationary 
boilers, by Prof. B. B. Werner, 
xxxiii. abs. 77. 

h, — Wafer ana Treatment. 

Water for steam- boilers, by — Fineuse, 

XXX viii. abs. 60. 
Deterioration of boiler-pdating from 

ferrous sulphate, by Dr. K. List, 

xxxiii. abs. 78. 
Action of zinc in boilers, by — Trive, 

xxxii. abs. 10. 

i. — Miscellaneous Fittings, 

New form of direct-acting spring 
safety-valve, by Thomas Adams, xxi. 
285. 
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Automatic feeding - pump. Anon., 

xxxvii. abs. 68. 
Underground engpnes supplied with 

steam from baiuc,by — Baure, xxxv. 

abs. 48. 
Codron safety-valve, by — Olry, xxxii. 

abs. 57. 



4. Steam-bnoines and Fittings. 

Mathematical theory of the Amsler 
planimeter, by W. Steadman Aldis, 
xxviii. 211. 

Cut-off slide-valves, by Andrew Bar- 
clay, XX. 175; discussion, xx. 176. 

Condensation in steam-pipes, by W. 
J. Bird, xxix. 7; discussion, xxix. 13. 

Comparative efficiency of non-conduct- 
ing coverings for boilers and steam- 
pipes, b^ W. J. Bird, I. xxxi. 77; 
II. xxxii. 35; discussion, xxxi. 83; 
xxxii. 175. 

Present form of marine-engine used in 
the commercial navy of Great 
Britain, by Theo. Wood Bunning, 
xxiv. 105; discussion, xxiv. 124, 250, 
256. 

Accuracy of the equidistant plani- 
meter, by F. Giinther, xxxii. abs. 79. 

Comparison of the costs of several 
systems of transmitting motive 
power, by Jules Lauriol, xxxvi. abs. 
12. 

Transmission of power by steam, by 
J. R. Liddell and J. H. Merivale, 
xxxv. 159; discussion, xxxv. 162. 

Magnesium carbonate as a non-con- 
ductor of heat, by E. Luttgen, 
xxxvii. abs. 42. 

Transmission of power by steam, by 
J. H. Merivale, xxxvi. 13; discus- 
sion, xxxvi. 27. 

Improved steam indicator, exhibited 
by D. P. Morison, xxix. 247. 

Distribution of the internal friction of 
engines, by Eobert H. Thurston, 
xxxviii. abs. 36. 

Cooling of water of condensation by 
artificial ventilawon, by Prof. — 
Wellner, xxxiii. abs. 1. 

Morton ejector-condenser, by W. O. 
Wood, xxiii. 165; discussion, xxiii. 
166. 



5. COMPBESSED AlB. 

Explosion of an air-receiver at Ryhope 
collierv, report of committee, xxxii. 
179. 

Report of the committee appointed to 
inquire into the explosion of an air- 
receiver at Ryhope colliery, by M. 
Walton Brown, xxxvii. 197; dis- 
cussion, xxxvii. 213; xxxviii. 7. 

Historical resume of the Channel Tun- 



nel and of the transport of power, 
by Daniel Colladon, xxxiii. abs. 47. 

Application of machines worked by 
compressed-air in the collieries of 
Sarsiongchamps and Bouvy, Saint- 
vaast, Belgium, by F. L. Comet, 
translated by John Daglish, xxi. 
199; discussion, xxi. 217; xxii. 21, 
30, 72. 

Wet air-compressor with parabolic 
columns, by 6. Hanarte, xxxii. abs. 
83. 

Dangler attending the use of light 
mineral oils for lubricating air-com- 
pressing machinery, by John Mori- 
son, xxxviii. 3; discussion, xxxviii. 7. 

Refrigerating machinery, by B. 
Schottler, xxxiii. abs. 88. 

Regenerators for air-engines, by — 
Schroeter, xxxiii. abs. 88. 

Air-compressors : loss of pressure from 
friction of air in pipes, by E. Stock- 
alper, xxxi. abs. 29. 

Description of air-compressing machin- 
ery as applied to underground haul- 
age, etc., at Ryhope colliery, by W. 
N. Taylor, xxi. 73; discussion, xxi. 
80; xxii. 21, 30, 72. 

6. Electric Generators, Motors, etc. 

Experiments with electric and gas- 
light in a Munich theatre. Anon., 
xxxiii. abs. 90. 

Pelton high-pressure water-wheel and 
dynamos on the Comstock, Anon., 
xxxviii. abs. 20. 

Electric gin, Peronniere colliery, by 

— Bague and — Charousset, xxxii. 
abs. 14. 

Transmission of power by electricity, 

by — Baure, xxxi. abs. 9. 
Electric gin, Peronniere colliery, by 

— Charousset, xxxi. abs. 10. 
Transmission of power by electricity 

at Peronniere colliery, by — Cha- 
rousset, xxxiii. abs. 83. 
Transmission of power by electricity, 

by — Deprez, xxxii. abs. 28. 
Electric light at the Gradenberg 

works, by Prof. Josef v. Ehren- 

werth, xxxiii. abs. 96. 
Transmission of power by electricity 

at the Blanzy mines, by — Graillot, 

xxxii. abs. 13. 
Transmission of power by electricity 

at the Blanzy mines, by — Mathet, 

xxxi. abs. 9. 
Electrical machinery in mines, by F. 

Poech, xxxiii. abs. 71. 
Transmission of power by electricity, 

by Frank J. Spra^ue, xxxviii. abs. 35. 
Principles of electric lighting, and the 

construction and arran?ement of 

electric-light apparatus, by Sydney 

F. Walker, xxxiv. 3; discussion, 

xxxiv. 62. 
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7. Water Rbseavoiiis, etc. 

Project for sufmljing Newcastle-upon- 
Tyne, Gatesnead, and other towns 
and villages in Tynedale with water 
from the Northumberland Lakes dis- 
trict, by T. J. Bewick, xxiv. 85 ; dis- 
cussion, xziv. 90. 

Supply of pure water and motive 
power to centres of population, by 
David Bums, xxviii. 173 ; discussion, 
xxviii. 180. 

Hury reservoir, by William Gunn, 
xxxiv. 255. 

Supplyinfic Newcastle and district with 
water from Lake UUeswater, by R. 
S. Newall, xxiv. 49 ; discussion, xxiv. 
54. 

Hury reservoir, by W. H. C. Stanford^ 
xxxiv. 258. 

8. Htdbattlic Motors, etc. 
Pelton high-pressure water-wheel and 



dynamos on tlie Comstock, Anon., 
xxxviii. abs. 20. 

Hydraulic motors in the Saxon silver- 
mines, by Gustav Hahn, xxiii. abs. 
79. 

Comparison of the costs of several 
systems of transmitting motivp 
power, by Jules Lauriol, xxxvi. abs. 
12. 

9. Other Power Generators. 

Experimental notes on the Otto gas- 
engine, by Fran9ois • Sinigaglia, 
xxxii. abs. 54. 

10. Miscellaneous Machinery and 
Tools. 

Teeth of wheels : improved method of 
approximating to true epicycloidal 
forms by circular arcs, by Thomas 
Roberts, xxi. 271. 



XV.— ELECTRICAL INVESTIGATIONS. 



Lightning in Tanfield Moor colliery, 
by T. W. Running, xxx. 31 ; dis- 
cussion, XXX. 35. 

Discharge of lightning at Kimbles- 
worth colliery, July 12th, 1880, by 
John Daglish, xxx. 129; discussion, 
xxx. 130. 

Magnetic bricks, by Dr. — Kobald, 
xxxiii. abs. 54. 



Lightning in the pit at West Thomley 
colliery, on December 11th, 1883, by 
Henry White, xxxiii. 81 ; discussion, 
xxxiii. 83. 

Further discharge of lightning at the 
West Thornley colliei2> Tow Law, 
October 21st, 1886, by Heniy White, 
xxxvi. 47; discussion, xxxvi. 49, 86. 

Coating for telegraph wires, by C. 
Wideman, xxxiii. abs. 45. 



XVL— NAVIGATION. 



Courriferes collieries, Harnes shipping 

basin and wharf, Pas-de-Calais, 

France, xxvii. 274. 
Canalisation of the Seine, by — 

Bouquet de la Grye, xxxii. abs. 11. 
Anzin coal-staiths, Nord, France, by 

J. Deprez, xxxii. abs. 82. 
Endless rope for unloading boats, by 

V. Dujarain, xxxiii. abs. 81. 
Bruay coal-staiths, Nord, France, by 

£. J. Fougerat, xxxii. abs. 81. 
Bivers, poi^, and harbours of the 

Great Northern coal-field, with a 

Slan, hj Thomas Young Hall, x. 41 ; 
iscussion, X. 73. 

XVIL^SURFACE 

Mode of conveying minerals by wire 
tramway, by Emerson Bainbridge, 
XX. 3. 

Pneumatic des^tch tube between 
London and Paris, by — Berlier, 
xxxiv. abs. 41. 

Aerial wire-rope tramways in Hun- 
gary, by — Bochet and — Lebreton, 
XXXV. abs. 70. 

Suspended centering for bridges, by — 
Garran, xxxii. abs. 81. 



Sea in the interior of Algiers, Africa, 
by A. Hauet, xxxiii. abs. 43. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Projected international communica- 
tion in the north and east of Europe, 
through the new harbour of Flush- 
ing, at the mouth of the Scheldt, 
Holland, by Wm. T. Mulvany, xxiv. 
217. 

Canalization of the Seine, by Edmond 
Roy, xxxii. abs. 11. 

TBANSPOBT. 

Resistance to traction on roads, by 
Rudolph Hering, xxxii. abs. 83. 

Beer wire-rope way, by Charles Raoult, 
xxxviii. abs. 23. 

Wire-rope way at Gottessegen mine, 
by O. S. C. Sachs, xxxvii. abs. 19. 

Improvements in wire-rope ways, by J. 
Spren^er, xxxviii. abs. 10. 

Description of different systems of 
opening bridges, by Charles Wawn, 
xxii. 61; discussion, xxii. 72, 152. 

16 
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Dujour mode of working and locking 
switches by a single lever. Anon., 
xxxiii. abs. 40. 

Beform of permanent way, by Charles 
Bergeron, xxxiii. abs. 43. 

Hot-water locomotives, by — Du Bons- 
quet, — Flourens and — Hirsch, 
xjtxiii. abs. 45. 

Leblanc and Loiseau safety gear in- 
dicating position of a train upon the 
line, by — Brossard de Corbigny, 
xxxiii. abs. 3. 

Endless chain-haulage in Spain, by 
George Lee, xxxiii. 187; discussion, 
xxxiii. 212. 

Endless chain in Spain, by George Lee, 
xxxvii. 81. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 



lor and K Wood, xii. 149; discus- 
sion, xiii. 42. 
Boiling stock on French railways, 1883, 

Official, xxxiii. abs. 4. 
French railway statistics, 1881 and 

1882, Official, xxxiii. abs. 5. 
Wire-rope haulage and its application 

to mining, by Frank C. Roberts, 

xxxviii. abs. 70. 
Various systems of steam tramway 

carriages in Belgium and the 

Bhenish provinces, oy — Worms de 

Bomilly, xxxiii. abs. 97. 
Dufour compensating-lever for railway 

signals, by — Schlemmer, xxxiii. 

abs. 70. 
Development of railways, by Paul 

Trasenster, xxxiii. abs. 83. 
Wenger compressed-air brake, by — 

Vicaire, xxxii. abs. 56. 



ZIX.— ADMINISTRATION AND STATISTICS. 



1. Genebal. 

Bureau of mines and mining, etc., in 
the United States, by — Belford, 
xxxi. abs. 16. 

2. Ambulance. 

Miners' stretcher, by Dr. — Dujol, 
xxxiii. abs. 83. 

3. Customs Duties. 

Report of a committee of the Chamber 
of Deputies, France, on the import 
coal-duty, by Louis Legrand, xxxi. 
abs. 15. 

4. Laboub Conditions, Wages, etc. 

Inquiry into the condition of the Bel- 
gian miners. Anon., xxxvi. abs. 29. 

Physical and moral condition of work- 
men employed in large establish- 
ments, by H. de Lagrene, xxxiii. 
abs. 3. 

Wages in Prussian mines. Official, 
xxxviii. abs. 65. 

5. Legislation. 

Mining regulations of Belgium, 1884, 
translated by M. Walton Brown, 
xxxiv. 265; discussion, xxxiv. 295. 

Regulations for the management of 
fiery mines in Prussia, translated by 
M. Walton Brown, xxxv. 167; dis- 
cussion, XXXV. 171. 

Mining records and the Mining Record 
Office of Great Britain, and the Coal 
and Metalliferous Mines Acts, 1872, 
and their application in India, by 
T. W. H. Hughes, xxxii. abs. 3. 



Rules for fiery mines, Loire, France, 
Official, xxxi. abs. 15. 

Rules for fiery mines, Nord and Pas- 
de-Calais, France, Official, xxxi. abs. 
15. 

Industrial legislation, France, by 
Georges Salomon, xxxii. abs. 11. 

6. Local Rating op Mines, etc. 

Rating of coal-mines, by G. C. Green- 
well, xiv. 93; discussion, xiv. 92, 
101, 135. 

Remarks on Mr. Hedley's paper on the 
*' Valuation of mines for the purpose 
of local taxation," by G. C. Green- 
well, xxiii. 145; discussion, ludii. 
146, 154. 

Valuation of mines for the purpose of 
local taxation, by Thomas Fenwick 
Hedley, xxiii. 117; discussion, xxiii. 
131, 139, 145, 154. 

Supplementary paper on the valuation 
of mines for the purpose of local 
taxation, by Thomas Fenwick Hed- 
ley, xxiii. 137; discussion, xxiii. 139, 
145, 154. 

7. Mabket Prices. 
Prices of coal and coke at St. Etienne, 

France, Anon., xxxii. abs. 12; xxxiv. 

abs. 50; xxxvi. 3. 
Prices of coal and coke in the Riv;e-de- 

Gier, France, Anon., xxxvi. abs. 28. 
Mining crisis in Belgium, by E. Haveu 

(E. Harze), xxxvi. abs. 30. 

8. Mining Tenubes and Royalties. 

9. Relief Funds, Old Age Pensions, 

Trades Unions, etc. 
Life assurance, by L* Badon-Pascal, 
xxxiii. abs. 82. 



Digitized by 



Google 



VOLUMES I. TO XXXVm. 



243 



Caisses de prevoyance or national 
miners' relief funds of Belgium, by 
David P. Morison, xiii. 57; further 
remarks, xiv. 39; discussion, xiii. 
41, 103, 157; xiv. 69. 

10. Sanitation and Diseases of 

WOBEMEN. 

Miner's ansemia, by Dr. — Fabre, 
xxxii. abs. 52. 

11. Statistics. 

a. — General. 

World's production of lead, 1881, 

Anon., xicxii. abs. 62. 
Coal-fields and coal-production of the 

world, by Conrad Blomeke, xxxvii. 

abs. 78. 
Statistics of coal, iron, etc., through- 
out the world, by Paul Trasenster, 

xxxii. abs. 31. 
. Mineral statistics of the world, 1860 to 

1882, by Paul Trasenster, xxxiii. 

abs. 84. I 

h. — (rreat Britain. ! 

Loss of life in coal-mines, by W. J. \ 
Bird, XXXV. 71 ; discussion, xxxv. 101. | 

Coal statistics from the mines inspec- 
tors' reports, from 1851 to 1881, with 
an abstract of the inspectors' re- 
marks for 1881, by Theo. Wood Bun- 
nin^, I. statistics relating' to coal- 
mining, xxxii. app. 1; if. extracts 
from mines inspec6)r8' reports, xxxii. 
app. 3; m. production of coal, 
xxxii. app. 13; IV. abstracts from 
the mines inspectors' reports for 
1881, xxxii. app. 15. 

Ten years' mineral statistics of the 
Umted Kingdom, 1861 to 1870, by 
W. F. Howard, xxi. 161 ; discussion, 
xxi. 198. 

Coal-minin&f, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

c. — Europe, 

A ustro-Hungary. 

Mininj^ production, 1881, Official, 

xxxii. aos. 73. 
Mining industry, 1881, Official, xxxii. 

abs. 75. 

Belgium, 

Statistics of coal-mining, 1831 to 1880, 

by Emil Harze, xxxv. abs. 4. 
Statistics of metalliferous mining and 

metaUurgy, 1841 to 1880, Official, 

3LXXV. abs. 46. 
Statistics of mining, metallurgy, etc.. 

Official, 1881 and 1882, xxxv. abs. 43; 



1883, xxxv. abs. 66; 1884 and 1885, 
xxxviii. abs. 57. 
Statistics of the Hainaut coal-field, 
1870 to 1879, by — Pinel, xxxi. abs. 
4. 

France. 

Mineral statistics, 1884, by P. Desbief, 
xxxv. abs. 2. 

Production and consumption of coal, 
by T. Y. Hall, vi. 49; discussion, 
vii. 2, 30. 

Statistics of the Rive-de-Gier coal- 
field, 1873 to 1879, by — Meurgey, 
xxxi. abs. 2. 

Mineral statistics. Official, 1879, xxxi. 
abs. 34; 1880, xxxii. abs. 36. 

Statistical information on the coal- 
fields of the north of France, by E. 
Vuillemin, xxvii. 163. 

Profits of French collieries, 1880, by E. 
Vuillemin, xxxii. abs. 39. 



Germany. 

Mineral and smelting works produc- 
tion of the German Empire, 1881, 

Official, xxxii. abs. 61. 
Mineral statistics of the German 

Empire, 1887 and 1888, Official, 

xxxviii. abs. 33. 
Mining, smelting and salt-production 

of Bavaria, 1881, Official, xxxii. abs. 

58. 
Mining industries of Clausthal, 1884, 

Anon., xxxiv. abs. 65. 
Mining produce of the districts of 

Dortmund, Hanover, Westphalia 

and Rhenish Prussia, Official, 1883, 

xxxiv. abs. 1; 1884, xxxiv. abs. 53; 

1885, xxxv. abs. 38 ; 1886, xxxvi. abs. 

39; 1887, xxxvii. abs. 52; 1888, 

xxxviii. abs. 37. 
Mining production of the Grand 

Duchy of Hesse, 1881 and 1882, by — 

Tecklenberg, xxxii. abs. 74. 
Mining industry of Prussia, 1879 and 

1880, Official, xxxi. abs. 1. 
Mining accidents in Prussia, 1881, 

Official, xxxii. abs. 23. 
Mineral production of Prussia, 1881, 

Official, xxxii. abs. 26. 
Working of Prussian mines, 1881, 

Official, xxxii. abs. 68. 
Saarbriick coal-field, 1744 to 1878, by 

A. Hasslacher, xxxi. abs. 36. 
Mineral statistics of the kingdom of 

Saxony, Official, 1879, xxxi. abs. 2; 

1880, xxxi. abs. 36. 

Italy, 

Mining industries, by Jean Beco and 
L^on Thonard, xxxii. abs. 37. 

Portugal. 

Mineral statistics, 1866 to 1876, by — 
Coignet, xxxii. abs. 9. 
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Sussia. 

Mineral statistics of Bussia and Fin- 
land, 1882, Anon., zzxiii. abs. 34. 

Iron-production, 1882, by G. de Cuy- 
per, xxxiii. abs. 80. 

iScandinavia. 

Swedish mineral statistics, 1886 and 
1887, by Evg. Svedmark, xxxviii. 
abs. 46. 

Spain, 

Importation of British coal and coke 

to Bilbao, 1878 to 1832, Anon., xxxii. 

abs. 82. 
Spanish mines. Anon., 1883, zxzt. abs. 

28; 1884, XXXV. abs. 60. 
Mineral and metallurgical statistics, 

1871 to 1876, by — Coignet, xxxii. 

abs. 7. 
Production of quicksilver in Spain 

and United States, by J. G. H., 

xxxvii. abs. 38. 
Mining statistics, 1880, Official, xxxii. 

abs. 49. 
Mineral imports and exports. Official, 

1882, xxxiii. abs. 4; 1883, xxxiv. abs. 

38. 

d. — Asia, 

e. — Africa, 

f. — America, 

Chile. 
Copper, Anon., xxxii. abs. 51. 

Nova Scotia, 

Mineral produce, by Edwin Gilpin, 

X2txii. abs. 84. 
Mining, 1884, by Edwin Gilpin, jun., 

xxxiv. abs. 74. 



United States of America, 

Production of quicksilver in Spain and- 

United States, by J. G. H., xxxvii. 

abs. 38. 
Statistical notes on the coal and iron 

production, by T. Y. Hall, iv. 125, 
Gold and silver, by Clarence King. 

xxxiii. abs. 61. 
Coal in Illinois, 1885, by John S. Lord, 

XXXV. abs. 32. 
Anthracite coal-regions of PennsyU 

vania, by the American inspectors of 

mines, xxxiii. abs. 42. 

g, — Aitstralcma, 

New Caledonia. 
Mining, by — Croissille, xxxvi. abs. 12, 

Victoria, 

Mineral statistics, 1884, by J. F. 
Levien, xxxv. abs. 16. 

12. Tbanspobt and Chabgbs. 

13. Weiohtb and Measxtbbs. 

Remarks upon and illustrations from 
various authorities showing the 
inconveniences arising from the 
variety of weifi^hts and measures 
formerly and still used in the north- 
em coal-field. Great Britain, by 
William Green, jun., xix. 177. 

14. Patents. 

Description of patents connected with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 
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South Wales Geological Survey Branch, 
)epartment of Mines. Reports. 
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Zealand Institute. 

Zealand Institute of Mining Engineers. 
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Royal Institution of ComwaU. 

Royal Scottish Society of Arts. 

Royal Society of Canada. 

Royal Society of Edinburgh. 

Royal Society, London. 

Royal Society of New South Wales. 

Royal Society of Victoria. 

Royal Unitea Service Institution, London. 

Sanitary Institution of Great Britain, London. 

Science and Art of Mining. 

Seismological Society of Japan. 

Shipping World. 

Snuthsonian Institution, Washington, U.S. 

Sociedad Nacional de Mineria, Chili. 

Society Toscana di Scienze Naturali, Pisa. 

Society des Ing^nieurs Civils. 

Soci^t^ des Ine^iueurs sortis de I'Ecole Provin- 
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Stahl und Eisen. 

Steamship. 

Steven's Indicator. 

Times Newspaper, London. 
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U.S. Naval Institute, Annapolis. 

U.S. Patent Office, Washington. 
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Victoria Department of Mines. Reports. 

Victorian Institute of Surveyors. 
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Work. 
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Zeitschrift ftir praktische Geologic. 

Zeitschrift fiir Vermessungswesen. 



The Transactions of the Institute are presented to 



t BelgiaJ^ Government. 

; British Museum. 

srary t^d Philosophical Society, Newcastle. 



The University Library, Cambridge. 
The Museum of Practical Geology. 



THd Library of the North of England Institute of Mining and Mechanical Engineers has 
gently been carefully reorganised, and it is desired to make it as complete as possible, especially 
th regard to works treating on all matters relating to Geology, Mineralogy , Mining, Mechanical, 
d Civil Engineering, descriptions of new Coal-fields, etc., etc.; contributions are therefore 
speetf uUy solicited from members and friends, especially from those who may have duplicate 
pies of works on any of these subjects. 
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